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MCCLXXIV. 


TO THE 
RIGHT HONOURABLE 


The Lord BRowNLow BERTIE, 


One of the Repreſentatives in Parliament 
for the County of LincoLN, &c. &c. 


My LORD, | 


IE utility of the ſcience treated 
upon in the following ſheets, muſt 

be well known to your Lordſhip, who has 
ſo often been a witneſs of the advantage 
and uncommon weight, arguments drawn 
from arithmetical computations carry with 
them in that houſe, whereof you are fo 
worthy a member; ſo that if this perfor- 
mance be found equal to the uſefulneſs of 
the ſubject, it may juſtly be entitled to 


your Lordſhip's patronage. 


Your aſſiduity in parliament for promo- 
ting the drainage of, and making roads 
through a lately n though rich 
country, is and will be of ſuch great bene- 
fit, that ſucceeding ages, as well as the 


preſent, muſt reap the ad vantage of theſe 


12 ſalu- 
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ſalutary works, and poſterify bleſs the 
time when a BERT IE graced the Britiſh 
ſenate. 

That your Lordſhip may ſtill ſucceed 
in promoting the good of your native 


country, and long live the great ornament 
thereof, is the hearty wiſh of, 


* 


Your Lordſbip's 
Moft obedient, and 


Moſ humble Servants, 


The AvTHoRs. 
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PREFACE. 


HE book here preſented to the world is a 

regular ſyſtem of common arithmetic, adapted 
to the uſe of the gentleman and the ſcholar, as well as 
the man of bulineſs. 


BOOK I. 


NuUMERATION, and the next four general 
rules, are enriched with many compendious methods 
and examples; and the rules of Practice very copious 
and extenſive, 


The doctrine of Vulgar Fractions is here rendered 
more eaſy, conciſe, and uſeful, by the means of an 
eaſy axiom; Decimals are purſued through all the late 
improvements, in the management both of plain and 
circulating numbers; and the Extraction of the Roots, 
particularly the Cube, is done in a more eaſy.manner 
than in any book of arithmetic, which has ever yet 
come under our inſpection. 


BOOK II. 


In which Proportion is treated on in a ſcientific man- 
ner, and adapted as well to the uſe of the young mathe- 
matician, as together with the rules of Practice appli- 
ed to all branches of bulinels; and the mercantile rules 

| are 
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are exemplified and diverſified with great variety of 
curious examples. 


% 


In Exchange are exhibited Sir Iſazc Newton's tables 
of the aſſay and rea] and ſtandard-weight, and value, of 
moſt of the gold and filver coins in Europe; together 
with thole of the conformity of weights and meaſures, 
by the Sieur John Larue, merchant, at Lyons; allo the 
method of ſolving queſtions in the arbitration of ex- 
change by a numerical equation. 


BOOK III. 


Contains the leſs uſeſul, though moſt pleaſant and 
delightful parts of arithmetic; viz. Alligation, medial, 
artial, and total; the Specific Gravity of Metals; the 
Rule of Falſe, or Poſition; Progreſſion both arithme- 
tical! and geometrical; alſo Variations, Combinations, 
and the method of filling Magic Squares: theſe, tho? 
they are done and accounted tor better by Algebra, &c. 
yet may ſerve to open the mind, and excite the curio- 
ſity of youth to proceed to the molt ſublime and ab- 
ſtruſe ſciences, | 


To thele are added Compound Intereſt, with the me- 
thod of calculating the value of freehold eſtates at any 
rate of intereſt; alſo annvities in reverſion, according 
to that late ingenious mathematician Mr. Thomas 
Simpſon, F. R. S. from a ſet of tables calculated by 
him for that purpoſe. Alio a collection of queſtions in 
Menſuration, with fuch directions as may enable any 
perſon to perform the meaſurement of moit ſorts of ſu- 
perficies and ſolids; and alſo ſome curious miſcella- 
neous queſtions. 
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This treatiſe concludes with an Appendix, by Mr, 
Thomas Allen, teacher of the mathematics at Spal- 
ding, containing rules and examples for finding the 
ſum of any given number of terms in certain progreſ- 
ſions. 'A co l ction of problems concerning the maxi- 
ma and minima of quantities, with the theorems an- 
nexed. And inveſligation ot the ſums of certain infi- 
nite ſerics. 


This work contains ſeveral hundred queſtions ration- 
ally ſolved; among which are all thoſe in Clare's Intro- 
duction to Trade, &c. ſeveral from the Palladiums, 
Ladies Diaries, and other periodical books, as well as 
the moſt valuable and entertaining that could be found 
in other authors, 


N. B. We were favoured with the Cribbage Queſ- 
tion by Major Watſon, | 


The algebraic demonſtration of the rules here laid 
dovn are omitted for theſe three reaſons; firſt; as àarith- 
metical computations often carry their rationale alon 
with them, the oftering to prove a lcli-evidert truth i a- 
ders 1t more obſcure. Secondly, the mathematicians 
are already acquainted with them. And thirdly, the 
young ſtudent is as little benefited by them as a pure 
Engliſh ſcholar would be by an expoſition of the vible 
in Greek, Gy | 

What overſights may have eſcaped the authors, 
either in the preſs (trom whence their reſidence 
is more than 100 miles) or otherwiſe, hope their 
readers will generouſly excule ; they having in the 
whole endeavoured to remove the difficulties, and ren- 


der the paſſage caſy and pleaſant through this uletul and 
delightful ſcience, 


The 


L vin 
The following algebraic ſigns or characters are very ne- 


ceſſary to be underſtood, as being a much ſhorter, 


better, and more Genificant way of expreſſion, than 
by words at length. 


Signs Names Sign cat iant 
| The ſign of addition; as 9 + 5 
Plus or is 9 more 5, and ſignifies that 
+ more. the numbers 9 and 5 are to be 
added together. 


The ſign of Subtraction; 8 — 3, 

—1 Minus or ; is 8 leſs 3, and ſignifies that 3 is 
to be taken from 8. 

The ſign of Multiplication; as 


Multiplied 7 X 5, is 7 multiplied into, or 


into or by 


— me by 


Equal to 


X 


11 75 n of Diviſion; 8 — 2, is 
8 divided by 2: alſo thus 2 or 
2) 8 (4, which ſignifies the ſame 
thing. 

= Fen of Equality; 9 = q, or 

* 4 6 = 15, or 9g — 6 = 3, that 
4% is equa] to 9, or 9 more 6, is 
equal to 15, and 9 leſs 6, is 
equal to 2. 

The Signs of Proportion, or Rule 
of Three; thus, 2: 8 PD 6 : 24 

1 are to be read, as 2 is to 8, ſo is 

6 to 24. 

2 Continued Proportionals in Geome- 

tric Progreſſion, 

Ihus 27 & 3 or 2757, ſignifies that 

| 27 is to be involved © the third 

power. 

Th ff 4:= 2; hanifies that the 
ſquare root of 4 equals 2, or 
51/243 = 3: viz, the ſurſolid 
or root, or 2 5th power of 


3 = 243. 
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Involution. 
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Extraction 
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N read or expreſs any number when wrote down - 
and conſequently to write down any propoſed 
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2 NUMERAT ION. Book I. 


All figures in the firſt row towards the right-hand, are 
units; thoſe in the ſecond row tens; thoſe in the third hun- 
dreds; and thoſe in the fourth thouſands, &c. 

A cypher, although by itſelf, it ſignihes nothing; yet being 
placed on the right-hand of any figure, augments the value 
of that figure ten times, by advancing it into a higher 
place than if the cypher had not been there, As 6 fix, 60 
ſixty, 600 ſix hundred, &c, 

To every three figures are orderly repeated the denomi- 
nations of units, tens, hundreds ; ſo that he that can read 
three figures, may, with a little more inſtruction, be quickly 
able to read any number, how large ſoever. And to every 
three figures, the names units, and thouſands, are alter- 
nately applied, 

Likewiſe to every fix figures from the right-hand a new 
genera] name is given. As to the firſt fix figures, the gene- 
ral name of units are given; to the ſecond fix, the general 
name of millions; to the third ſix, billions; to the fourth 
trillions; to the fifth quadrillions, &c. 


The whole art of figural notation is comprehended in the 
following table : 


Quadrillions. Trillions. Billions. Millions. Units. 


Thouſ. Units, Thouſ. Units. Thouſ. Units, Thouſ. Units. Thouſ. Units, 
712 348 634 235 314 527 625 284 123 714 


htu htu htu hte ba. atu htu: Katy Au .ACu 


Read thus: Seven hundred twelve thouſand, three hun- 
dred and forty-eight quadrillions, 

Six hundred thirty-four thouſand, two hundred thirty- 
five trillions, | 

Three hundred fourteen thouſand, five hundred twenty- 
ſeven billions. 


Six hundred twenty-five thouſand, two hundred cighty- 
four millions. 


One hundred twenty-three thouſand, ſeven hundred and 
fourteen (units.) | | 

The following numbers are alſo expreſſed in words at 
length, 370084, three hundred ſeventy thouſand, and 
eighty- four. 


418427900, four hundred eighteen million, four hundred 
twenty- even thouſand, nine hundred. | | 


6210003745, fix thouſand two hundred ten million, 
three thouſand ſeven hundred forty-five. 


41027308751, 
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41027308751, forty-one thouſand twenty-ſeven million, 
three hundred eight thouſand, feven hundred fifty-one, 

202417604712, two hundred ninety-tarce thouſand four 
hundred ſeventeen million, ſix hundred four thouſand, ſeven 
hundred and twelve 

6:8002030094713, ſix hundred eighteen billions, two 
thouſand thirty millions, fix hundred nin*ty-four thouſand, 
ſeven hundred and thirteen, 

479380£02504 33251829411, forty-ſeven thouſand thirty= 
eight etrillions, ſixty- ix thouſand two hundred fifty billions, 
four hundred tiirty-three thouſand two hundred fifty-one 
millions, eight hundred eighty-nine thouſand, four hundred 
and eleven. 


A TABLE of NumtRICatr, CHARACTERS ted 
by the Romans, 


I One. 
V Five. 
X Ten. 
I, Fifty. 
C An hundred, 
D or 19 Five hundred, 
M or Ci) A thouſand, 
199 Five thouſand, 
CCin9 Ten thouland, 
1050 Fiity thouſand, 
CCCI999 A hundred thouſand. 
10000 Five hundred thouſand, 


CCCCI 0900 A million, 


A line drawn over any number leſs than a thouſand, in- 
timates ſo many thouſands; as LXX is 70,000; C is 
100,000; and M a million. 

I and & are ſometimes placed before characters of greater 
value, namely, I before V or X, and X before L or C, 
in which caſe the value of I and X is to be ſubtracted 
from the value of the following character, as IV four, 
IX nine, XL forty, XC ninety, 

V and L are never repeated, and none of the other 
characters above four times. Thus, IIII or IV; but V five, 
XXX thirty ; but XL forty, LXXX eighty ; but XC ninety, 
CCCC four hundred ; but D five hundred, k 
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In figures expreſs, a million and a half South-ſea bonds. 
Nineſcore, and fourteen thouſand, eight hundred ſheep. 
Threeſcore and twelve thouſand, thirteen hundred pounds 
of lead. Fifteen thouſand, and fourſcore million of ſtivers. 
One hundred and twenty thouſand, two hundred and fix 
millions, ſeventy thouſand, ſeven hundred, and ſeven rials 
of plate. Three millions, and thirty-three thouſand, and 
thirty pieces of eight, Four thouſand, and forty hundred 


pounds, thirty-four ſhillings, and fourteen pence five far- 
things. 


South- ſea bonds — 
Sheep - - 
Lead = — as 


- - - 1500000 
. - 194800 
- - - 73300 lb. 


Stivers - - — - 15080000000 

R1als of plate — — - 120206070707 

Pieces of eight - - - 3033030 
B . d. 
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Chap. 1, ADDITION. x3 


S Ee. I. 


ADD 1. T-1-0--N, 
1 is a rule whereby ſeveral numbers are 


ſo connected and put together, that their aggregate 

or total amount, may be known. 
Obſerve to place your numbers ſo, that each figure may 
ſtand directly underneath thoſe of the ſame value, viz. units 


under units, tens under tens, and hundreds under hundreds, 
&c, Then, 


RU LE, 


Always begin your addition at the place of units, and 
add together all the figures that ſtand in that place; and if 
their ſum be under ten, ſet it down below the line under- 
neath its own place; but if their ſum be more than ten, then 
you muſt ſet down only the overplus, or odd figure, above 
the ten (or tens) and ſo many tens as the ſum of thoſe units 
amount to, you muſt carry to the place of tens; adding 
them and all the figures that ſtand in the place of tens to- 
gether, in the ſame manner as thoſe of the units were 
added; then procced in the ſame order to the place of hun- 
dreds, and fo from place to place till all is finiſhed. 


1. In the biſlextile, or leap-year, how many days and 


hours? 

| Hours, 
January 31 - - - 2 1 
February 29 - — - = = 696 
March 31 - - - * 
April 30 — — 35 0 
May / ET IO 2s | 
June 30 - - - - : W930 
' - FS a Se a os 1 
Auguſt 31 - "FS | - =» 746 
September 30 925 - 33 
October 31 - - - -..- as 
November 30 - - - — 
December 31 - - 8 70 
Anſwer 366 days — — = 8784 


B 3 2. Find 


6 


ſum. 

Cb Gen Ver. 
I 31 
2 2 5 
3 24 
4 26 
5 32 
6 22 
7 24 
8 22 
q9 29 
10 32 
11 32 
12 20 
13 18 
14 24 
15 21 
16 16 
17 27 
18 33 
19 38 
20 18 

21 34 
22 2 
2 20 
24 67 
25 24 
26 35 
27 46 
28 22 
20 35 
30 43 
31 55 
32 32 
33 20 
34 31 
35 29 
30 43 
37 36 

38 30 
29 23 

> 40 2, 

41 $7 

42 38 

43 34 

44 34 

45 28 

| 46 34 

: SF 31 

| 8 22 

19 23 

15 26 

TO. 1533 
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ADDITION. 


Ex. Ver, 
22 


*J 


22 
31 
23 


Lev. Ver. Nam. Ver | Deu | 
17 54 
16 34 
17 51 
33 49 
19 JI 
3 27 
35 9 
36 26 
24 3 
20 36 
47 35 
8 15 
59 33 
57 45 
33 41 
34 50 
1 13 
30 2 

7 22 
27 2.9 
24 35 
33 41 
a 3 
2 3 25 
55 8 
46 65 
34 23 
— 2 31 
$59 | 40 
| 16 
54 
At 
536 
29 
34 
13 
1282 
Chapters, 
Grneſts. '- = 3 
enen, <:.20 
Eiern 247 


Numbers 36 
Deuteruwomy 34 


Joint ſum 


3. Decipher 


Ver. | Ch, 
46 I 
37 2 
29 3 
49 o 
33 5 
2.5 6 
26 7 
20 3 
29 9 
22 | 10 
32 | 11 
3212 
1813 
20 | 14 
23 | 15 
22 10 
20 17 
22 18 
21 19 
20 20 
23 | 21 
391 22 
2 5 23 
22 24 
19 25 
10 | 26 
26 2.7 
63 28 
29 20 
20 20 | 
2 41 
524 32 
29 33 
12 34 

959. 

Verſes: 
1533 
1213 

8 59 
128 
959 
58 52 
187 


Book J. 


2. Find the number of chapters in the ſive books of 
Moſes; aſter that the number of verſes, and give their joint 


— — 


6339 
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3. Decipher the following numerical letters, and find 
their ſum, viz. 


IV — - a 


" 4 
VI - - - - 6 
IX - - - - 
IIX uncommon - 0 $ 
XIII — — - 13 
XLV - - - - 45 
LXXXI — - - 81 
1 - . 96 
CXC - - - 190 
CD uncommon . - - 400 
DCC — - - 700 
MCL — — — 1150 
MDCXLVIII - - - 1648 
MCCM uncommon - - 1000800 
IJDMIDCCCLVH - — = 5857 
VICCLXXXX - - — 6290 


Anſwer, 1017 297 


— — — 


I would adviſe the young accomptant, in long operations 
in addition, to point at every 60, carrying on the overplus; 
and when he hath caſt up the whole line, cairy 6 to the 
next place for every point. 

And to prove the work, begin at the top, and caſt it down- 
wards, in the ſame manner as was done upwards, pointing 
on the other ſide the figures and if the amount be the 
ſame both ways, it may be preſumed the work is right, 

Or, when you have caſt up the whole, divide it into two 
or more parts, which caſt up ſeparately ; then add the ſums 
of the ſaid parts together, which, if like the firſt ſum, the 
work may be adjudged to be right. 


4. How much is A (born 16 years ago) older than B, 
who will come into the world fourteen years hence: 


16 + 14 = 30 years, the anſwer, 


5. A perſon was 17 years of age 29 years ſince, and he 


will be drowned 23 years hence; pray in what year of his 
age will this happen? 


17 + 29 + 23 = 69 years, the anſwer. : 
| B 4 SECT. 
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SECT. in. 


| Anppition of EncLisn Coins, 
The leaſt piece of money uſcd in England is a farching. 


h And 
Farth. 
e penny. 
48 = 12 = 1 ſhilling, 
960 = 240 = 20 = 1 pound ſterling. 


— 2 — th 


5 d. 
And 5 : =— is a cron. 
6 28 is a noble. 


10 : — is an angel. 
13 : 4 is a mark. 
N, B. l. Pounds. 11 d, But moſt commonly, 


s. | ſtand I Shillinges. j| £4 -- 1 
d { Pe J Gas 7 { 1s wrote 
. Or ENCE, oh far 2 
5 2 3 Vw 
4 Farthings. | 4 3 


ö Farth, 


PENCE TABLESs to be got by heart. 


d. . d. „ 3. G. 8 
12 2 1 72= 620 18 7 2 5 10 
24=24 84 = 7 30 2 6 80 = 6 8 
„ 95 = 8 40 23 4 8 
48 = 4 108 = 95e S4 21 10e 8 4 
60 5 120 10 S ieee 


Having placed the numbers to be added in this order, 
viz. pounds under pounds, ſhillings under ſhillings, and 
pence under pence, &“. 


E. 


Begin with the farthings, and for every four carry one 
penny, ſetting down the overplus under the farthings; then 
procced to the pence, caſting up to 60, where make a 
dot, and fo proceed to the top, ſetting down the odd 

| penec 


* BAW 7 —_———— x - I 
yg 5 ys 8 1 Ex og x # «5 6 hs 
„ LS} "4 * on” Tp "> 4% 8 2 _— * "we. PIE "by , 5 
„ r GRIP ©, ws 4 F - 3 (Rog Crt, INES 3 


2 * 5 1 = 0 * 
＋ Ts * 
5 n 2 
3 8 7 
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pence in their proper place; and carrying one for every 
12 pence, and five for every dot (as 60 pence make five 
ſhiliinz2s;) ſo procced to the units place of the ſhillings, 
ſetting down the overplus above 10, for each of which 
carry one, and fix for every dot to the angels; and as two 
angels make one pound, carry half the number of angels to 
the pounds, ſetting down the odd one, if it ſo happen; 
then caſt up the pounds, as before directed, in addition of 
whole numbers. 


1. A nobleman going out of town, is informed by his 
ſteward that his corn-chandler's bill comes to 1231. 198. 
His brewer's 41 l. 10s. His hutcher's 2121. 6d. To 
his lordſhip's baker is owing 241. To his tallow chandler 
121. 8s. To his taylor 1371. 9s. 9d. To his draper 
741. 138. 6:4, His coachmaker's demand was 2141. 16s. Gd. 
lis wine-merchant's 68 J. 12s. His confectioner's 161. 28. 
His rent 861. 2s. And his ſervant's wages for half a year 
came to 461. 5s, What money muſt he ſend to his 
banker for, in caſe he would carry with him 501. to defray 
his expences on the road. 


„ 

Corn-chandle - = - — 123 19 — 
Brewer - - - =...» A230 

Butcher - - „ „„ 212-6 

Baker - nM ER 
Tallow-chandler +» FOES NAH & AUK - 

Taylor = - - -.:137--9.-:9 

Draper - - - — 74 13 6 

Coach- maker - 214 16 6 

Wine-merchant - - — 68 12 — 

Confectioner - - „ | 0. 

Rent - - - 2 36 2 

Servants wages - I 

For expences - - - 50 — — 


„ 


Anſwer { 1108 18 3 


—  — 


2. A collecter of caſh hath been out with bills, and 
gives an account that A paid him 131. and half a crown; 
B 21. 13s. C 14s. and a groat; D 11. gs. 82d. 
E III. 64d. F 178. and a teſter; G 12s. 2d. Ha 
pound and half a guinea; I a moidore, and 13s, K two 
broad pieces of 23 ſhillings each, a Jacobus of 25 8. and a 

ſhilling ; 
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ſhilling; L nine pounds and a mark; M 121. 128. 
Na bank-note of 151. and O three crown-pieces and an 
angel. What caſh had he in charge? | 


bb. . 

A w - - - 13 2 6 
B - - 2 13 -0 
C . SIS 
D - - ....0: 6" SF 
E - - - 11 ©0 63 
F - - « - »-.I3-::.S 
8 — — -.. «> IT: 2 
H - p „ I 
I - - Hs OR. 
K i - . - 412 — 
L - - 7 
M - - 3 --.- 
N - - - -: 3...» 
O EO WS: > Ge We on 
£ 76 2 63 


3. A corn- factor buys ſeventy quarters of oats for 
46). 75. 6 d. thirty-eight quarters of beans for 10091. 
twelve quarters of peaſe, which coſt 161. 16 s. eighty-eight 
quarters of barley, for 731. 8d. ſixteen ditto of wheat for 
561. gs. 10 d. and fix quarters of rye for 41. 1s. 6d. 
the water carriage of all comes to 131]. 28. 7d. his riding 
charges to 11. 13s. and if he clears eighteen guineas by 
the bargain, what do his bill of parce]s amount to? 


3 

Oats - - -.:. 46 7 6 
Beans - - - n 
r - - 16 16 — 
Barley - - ET > oO 
W heat - - - - 56 9 10 
Rye - - - - C430 
Water carriage = - - „ 
Riding charges - . IS: © 
Commiſion . —— 3 
£ 330 9 1 


T 
> 
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4. A of Amſterdam is debtor to B of Briſtol, for 
mercery wares as per factory, 4181. 28. 6d. for fort 
Cwt. of Cheſhire cheeſe 521. 18s. for Engliſh broad- 
cloth fifteen pieces, 3171. 128. 10 d. for 19 fodder of 
lead 3201. for 12 tons of bar iron 1731. 3d. for eight 
tons of copper 11101, 10s. 14d, for his acceptance of a 
bill drawn 881. 14s. for another paid for honour 501. 
10 dozen of Morocco ſkins 281. 158. 4. paid convoys, in- 
ſurances, and port charges 431. warehouſe room, poſtage, 
ſledage, boatage, and incidental charges 51. 5 8. the fac- 


torage of all came to1121, 6s, For what ſum muſt B draw 
to clear the account? 


1 8. d. 
Mercery wares — - - 418 2 6 
Cheſhire cheeſes - 2 52 18 — 
Broad- cloth - - - 317 12 10 
Lead - - * 
Bar- iron - - = 173 =- 3 
Copper — - 3 "1310 10 - I 
Accepted bill - - - 88 14 — 
Ditto on honour - - - 50 — — 
Morocco ſkins - - - 28 15 4 
Convoys, inſurances, &kc. = 43 — — 
Warehouſe room, &c. - — 5 5 — 
Factorage — - -. 112 0. = 

L 2720 4 


5. A rate or aſſeſſment, for and towards the relief of the 
poor of the pariſh of Goſberton, &c. 


. „ . 
Francis Fane, Eſq. — - -" 33-39 
John Robinſon, Gent. E v1 T 
Richard Calthorp, Gent. -' 413 0 
Thomas Baley, Gent. — -, + 4. 44 
Mr. John Torry - - „ 3 36 © 
Mr. John Turver — — — 1 17 45 
Henry Worley — - - ww 0» 
ſonathan Cheavin - — — — 15 103 
William Trickett - — Em. 
Anthony Birks - - - -— 6 104 


_—_— 
_—_— 


Carried over 32 q 5 * 


E 
| Brought over 32 L 
Mr. Robert Cole - 1 4 bY 4 5 3; 
John Wright - - — 4 = 10 32 
Mr. John Shaw — — — - 190 11 1 
Thomas Ladd - - — 8 ” 
John Lamblon «+ - «75S = 3 62 
Thomas Hooper — — þ 8 94 
Francis Maſtin - > , 4 15 35 
William Crawforth - 4 6 = 15 10< 
Thomas Oldgate — — = 17 57 
William Witeman . = . „ 
Mts. Margaret Parkinſon - „ = 11 74 
Samuel Lane - 5 1 FE © 42 
NIrs. Alice Sharp - - - — 2 3 2 
William Curtis - - K — 9 71 . 
John Linſey - - - - — .- JI 8 ot 
rs. Silv. Flear — — — 8 — 18 9 
John Pattiſon - . . + 
John Gennils — — — — 19 3 
Mr. John Pacy . * 4 1 
Villiam Bilton — 555 
Mr, Robert Allen - — 1 4 8 3 
Mrs. Eliz. Wilcox - - - 2 9 64 
John Maſon - - - » 118 72 
Mr. John T himbleby = - - 5 7 92 
John Smith - . - 3 18 8 
Henry Ward - - » 5 17 32 
Alexander Cor ling - - - 11 H 
Wittiam Lambſon - - - 1 1 4 
John Gibbons - — — = 17 104 
L 6912 7 
6. The Right Hon. the Lord Bolſover -btor 
To Paul Purſeproud, upholder. 
1768. I. 8. d. 
April 19. A rich crimſon damaſk bed, laced, 3 
con plete - © Ws 
Ma A ſet of window curtains nd va-) 
£0 lences, ditro - - c 16 11 8 
A ſine carpet, counterpane, and an 
b otter- down quilt 4 - 5 . 


Carried over 104 1 8 
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13 
1. 4; 
Brought over 104 x 8 
June 6. A crimſon velvet eaſy-chair, 1 6 
two ſtools, ditto a - 13 7 
13. A wrought dimity bed and furni— 
85 ture complete F - - $ 28 18 4 
Aug. 10. A down ded, bolſter, pillows, _— 
quilt - - . 
Chairs 10, with two armed ditto, 
walnut-tree framed - 34 12 6 
Nov. 20. A fire-ſcreen, bed, table, and dreſſ- | g "4 
ing glaſs 8 = 2 8 14 
The lady Wanton's picture, in a rich 
frame - - c _— 
£-- $08 36-6" 


7. A perſon ſaid he had 20 children, and that it happened 
there was a year and half between each of their ages; his 
eldeſt was born when he was 24 years old, and the age of 


his youngeſt is now one-and-twenty, What was the fa- 
ther's age ? | 


When the eldeſt was born - 24 
Then 19 +95 - 4 = 28 2 


oungelt - - - 21 


Father's age - — ; 


8. A ſhe-pfold was robbed three nights ſucceſſively ; the 
"it night $4 ſheep were ſtolen ; the ſecond night 42 were 


-+; the lait night they took 21 and left 20: how many 
zre there at firſt? 


20 left 

24 3d 
42 f taken the 4 2d Fight 
845 1ſt 


167 ſheep in all. 


— 
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8er. IV. 


SUBTRACTION. 
UBTRACTION takes a leſs number from a 


8 by which the exceſs, difference, or remainder 

be known. 

n ſetting down numbers for work, always place the 
greatet number or ſum uppermoſt, in ſuch order that units 
may ſtand under units, tens under tens, &c. alſo pounds 
under pounds, ſhillings under ſhillings, pence under pence, 


&c. 
K UV IL, . 


Begin with the loweſt or leaſt denomination, (as in addi- 
tion) and take or ſubtract the figure, or figures, in that 
place of the ſubtrahend, from the figure, or figures, that 
ſtands over them of the ſame denomination, ſetting down 
the remainder. But if that cannot be done, increaſe the 
upper hgure or figures, with one of the next ſuperior de- 
nomination ; - and from that ſum make ſubtraction; and fo 
proceed to the next ſuperior denomination, where you muſt 
pay the one borrowed, adding unity to the ſubtrahend in 
that place, 


1. If a perſon hath tos miles to travel, and hath gone gg, 
how many miles hath he yet to go? 


Miles. 
105 
99 


Anſwer 6 


——— 


2. If a perſon be 49 years of age this N year 1772, 
what year was he born in? 


1772 
49 


Anſw. 1723 


3. In 
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3. In fifteen hundred ninety- two there died a noble prince; 
how many years is that ago f 


1772 
1592 


— — 


Anſwer 180 


A collector of exciſe has received 24791. 128. 64 d. and 


paid into the office, by ſeveral remittances, 1977 1. 178. 7 fd. 
how much remains in his hands? 


. 
Received 2479 12 6x 
Remitted 1977 17 7 


In hand { 501 14 104 


5. Having a piece of ground 127 feet in front, I let off to 
A 57 feet, to build on at one end; and to B at firſt 27 f feet; 


which he afterwards, by conſent, extended to 42 feet; what 
ground was left in the center? 


Feet. 
127 


57 - 42 99 


Anſwer 28 


6. Your grandfather, if living, is 119 years of age; your 
father actually 63 ; you are not fo old as your grandſire by 


83 years; what is the difference in years between your fa- 
ther and you. 


Years. Years, 
Grandfather's 119 Father's 63 
— 83 — 36 


Your age 36 Anſwer 27 


7. In the city of Peking in China, is a bell weighing, 
it is ſaid, 120000 pounds; at Nankin, in the ſame coun- 
try, is another weighing 50090 pounds. The firſt exceeds 


the 
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the great bell at Erfurd, in Upper Saxony, by 94600 pounds; 


how much then is the German bell inferior in weight to the 
fecond ? | 


Pekin bell 120000 Nankin bell ro og 
— 945600 — 2.5400 
Erfurd bell 25400 Anſwer 24600 


8. Miſs Kitty told her ſiſter Charlotte, whoſe father had 
before left them twelve thouſand twelve hundred pounds 
a- piece, that their grandmother by will had raiſed her for- 
tune to fifteen thouſand pounds, and had made her own 


_—_ thouſand ; pray what did the old lady leave betwcen 
them 


Miſs Kitty / 20000 Miſs Charlotte { 15000 


By father 13209 13200 
Grandmother 6800 + 1800 


— — 8000 Anſ. 


g. What is the difference between the ages of A, born 
in the year 1693, and B that will be born 13 years hence ; 
the queſtion being put in the year 1758 ? 

Anno 1758 
— 1693 


65 + 13 = 78 the Anſwer. 


_ — — 


To prove ſubtraction, add the remainder to the leſs 


number, which ought to make up the greater, if the work 


be right. 


10. A horſe in his furniture is worth 351. 108. out of 
it 121. 12s. how much does the price of the furniture 
exceed that of the horſe ?. | 

Rn 
Horſe and furniture 35 10 


Horſe - — 12 12 
— 
Furni: ure 22 18 
14 12 


Anſwer L 10 6 


— 


1. .A 
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11. A merchant at his outſetting in trade owed 280 J. He 
had in caſh, commodities, the ſtocks, and good debts, 
11505 J. 10s, He cleared the firſt year by commerce 
3931. 13s. 1d, What, at the year's end was his net 
balance ? 

„ 
To caſh, &c. - 115056 10 
Commerce — 3 1 


—— — 


| 11899 3 1 
Debts - - 250; = = 


Anſwer { 11619 3 1 


12. A trader failing, was indebted to A 711. 128. 6d; 
to B 34. 98. 9 d.; to C 85 8s. 8 d.; to D 44 l.; to 
E191, 19 8.; to F III. 28. 3d; to G 66 l. 178. 6d.; to II 
a ſine of thirty marks. At the time of this diſaſter he had 
by him in caſh 3 J. 13s. 6d.; in commodities 231. vb ; 
in houſhold furniture 131]. 8s. 6d. in plate 71. 18s. 5 d 
in a tenement 561. 15s.; in recoverable book —* 
871. 13s, 10 d. Suppoſing theſe things faithfully ſurren- 
dered to his creditors, what will they then loſe by him ? 


Debtor Credior. 
| SG Ale | EEE . 
To A 71 12 6 By Caſh „ 233-0 
B 34 9 9 | Commodities - 23 10 — 
C 16 8 8 Houſhold fur- "5 x 
D 44 = = niture = F y 
E 19 19 — | Plate 718 5 
F 11 2 3 Tenement - 56 15 
G 66 17 6 | Book debts + 37 13 10 
H 20) = — Pp 
— — 192 19 
Debtor 284 9 8 192 19 3 
Creditor 192 19 3 
Anſwer / 91 10 5 
N 


13. You were born 34 years after me; how old ſhall I be 


when you are 17; and how old will you be, when I am 70 
years of age: 


70 34 = 36 You. 34 + 17 251 l. 
C 14. A 


18 SUBTRACTION. Book I. 


14. A made a bond for 1141 10s. the intereſt came 
to 19]. He then paid off forty guineas, and gave a 
freſh bond for what was behind. By that time there was 
131. 45. 8 d. due on the ſecond for intereſt, He paid 
oft 37 1. 148. 2d. more, took up the old bond, and ſigned 
a new one ſtill for the reſidue. The principal again ran on 
till there was 91. 115. 3d. more due, and then he determined 
to take it up: Pray what money had his creditor to receive! 


. 

Firſt bond - - - 114 10 — 
Intereſt - - - a 19 -. = 
L 133 10 = 

Paid - — - - _— 7. . 
Second bond - - - 91 10 = 
Intcreſt . - - + 13 4 8 
L 104 14 8 

Paid - - — — 37 I4 2 
Third bond . - . 67 1 
Intereſt - 911 4 
Anſwer - - e: { 90-11-:9 


15. Received from my factor at Alicant, on account of 
ſales of tin, to the value of 1971. 128. ſterling; of bees- 
wax 711. 75s. 6d. of ſtockings 471. 3s. 6d.; of tobacco, 
the net proceeds whereof were 9431. 158. 10d. of cotton 
1231. 38. 7d.; and of wheat to the amount of 1161. 5s. 6d. 
He at the fame time adviſes, that he has per order ſhipped 
for my account, and riſk, Alicant wines, to the value of 
2261. 16s. 6d.; hgs 157 J. 138. 3d; fruit go cheſts, coſt 
1041. 6s.; olives 1361. 10s. ; oil 1931. 17s. ; raiſins 
1431. 4d.; and Spaniſh wool to the value of 731. 13s. 8 d. 
The commiſſion of the whole conſignment came to 711. 


. * 0 D . 
18s. 11d which of us is to draw for the difference, and 


how much ? 


Debror, 
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Debtor. Factor. Creditor. 


R -: . d. „ 
To Tin - - 197 12 - | By Wines 
Bees- wax 71 7 6 Figs 
Stockings - 47 3 6 Fruit 
Tobacco = 943 15 10 Olives - 
Cotton = — 123 3 7 Oil - = 
Wheat - - 116 5 6| Raiſins - 
Wool - 


Debtor 1499 7 11 Commiſſion 71 18 11 
Creditor 1107 13 


C 
— 
(SS) 
S 
— 
O 


14 107 13 8 


Balance / 391 14 3 


| 


16. A, B and C open an account with a banker, Jan. 
II, 1739, and put into his hands, viz. A 171. 17 8. 
B 341. 11s. 6d. C 281. 18s. 10d. On the 21ſt A 
withdrew gl. 10s. and C advanced 121. and a crown. 
The 24th B called for 61. 10s. The zoth C wanted 
191. 8s. 4d. On the 12th of February B depoſited with 
him eleven broad pieces, and three moidores. On the 19th 
A ſent for 51. and a noble more; but on the 24th re- 
turned him 421. On the 2d of March C paid in twenty 
guineas, and B drew for fix. The 14th B fent in 
171. 8s. 8d; and the 17th A had caſh 12]. 2s. 6d. 
On the 19th they ſent for five guineas a man; and on the 
24th they returned that ſum, and ten marks a piece more. 
How much did their faid banker owe them, jointly and 
ſeparately, at Lady-day ? 


Debtor. + Banker's account current, Creditor _ 
| A 

1739. 8. d. 
J. s. d. 21ſt Ian. 9 10 — 

11th Jan, - 17 17 - | 19th Feb. = - 5 6 8 
24th Feb. 42 = — | 17th Mar. 12 2 © 
24th Mar, = 11 184 19 5 5 — 
Debtor 71 15 4 | TY 


Creditor 32 4 2 
TK 1911 2 


| 


— — —— — 
— — 


— — 


— — — 


| 
| 
| 


—— 
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Debtor, ' Banker's account current, Creditor, 
B 

1 I-04 
x1th lan. 34 11 6 | 24th Jan. 6 10 — 
12th Feb. 16 14 — [2d Mar. 6 6 = 
%%% A I EE 09. Yn 
24tH-- >< '- 31 38-: 4 5 

Ws L, 1 _— 
Debtor .- 80 12 6 — — 


Creditor - 18 1 


ToB - J 62 11 6 


= | 


L „ . | . 
11th Jan. - 28 18 10] Zoth Jan. 19 8 4 
i Ihn,, oe 
2:4 Mar = 
i oe 210400--4 24 13 4 


1 — — 


Debtor 74 21 2 Fo A; 39 1 2 
Creditor - 24 13 4 B 62 11 6 
— 49 8 10 

T e 0 a — 
— | £ 131-126 


—— — 


17. B born 161 years ago, died when C was 47 years of 
age; who it ſeems came 1ato the world 1895 years ſince, and 
outlived B 43 years. Ihe lum of the ages of theſe two 
perſons js required? 


180 — 47 = 133 years ſince B died. 
161 — 133 20, 18 ave, 
47 + 42= go, C's age. 
28 + g2= 118, the anſwer, 


18. Sam. was born 28 years before Toby, who died at 12, 
and lived 19 years after bim. Rachael came to light when 
Sam. was 16, and dicd 11 years before him. Joſhua (when 
Rachael was ſeven years old, being himſelf then 14) went 
abroad, where he continued nine years g and returning, 
ſurvived Rachael four years. How old was cach of thele, 
and what is the ſum of their ages ? R 

28. 


Chap. I. 
28 

Toby - 12 years old. 
19 


Sam. 59 ears old. 
— 2716+ 11 


Rachael 32 years old. 
—1=7+4 
Joſhua 43 years old. 


19, A chaiſe, horſe, 
at 50 l. The horſe in 


the chaiſe and harneſs were eſtimated at 131. 138. 
ſcycral valuations are required ? 


J. 
Together 0 
Horſe & harneſs — £3 I 


Chaiſe {nr 11 


SUBTRACTION. 


| 
> 


$; 
— — Chaiſeand harnefs 13 13 = 


21 
9 
| 


Then 59 + 12 + 32 + 43 = 146. 


and harneſs, wore together valued 
harness was worth 381. 16s, 6d.; 
'F heir 


d. "RE 'n d. 


Horſe alone 


6 6 11 13 
. 6 Farneſs alone +» — 25 6 
e e . 
3 
33 
e 


20. From the creation to the flood was 1656 years; 


ther ce to the building 


of Solomon's tem ple 1336 years z 


thence to Mahomet, who lived 622 vears after Chritt, 1630 
years, In what year of the world was Chriit then born ? 


From the creation to the flooõd - = 1656 
To the building of Solomon's temple 1336 
To Mahomet - 5 - 1630 
4622 

Mahomet after Chriſt — 622 


C 3 


— _ ——— 


Anſwer A. M. 4000 


21. A 


— r e — ar — ——— 
— 2 — — — — 


- - — EC —_ , ⏑— 
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21. A is 13 years younger than B, and 17 years older 
than C, who in the year 1711 was known to be 24 years 
of age. How old was each of theſe perſons in 1733 


17+ 46=63A's 
13 ＋ 63 = 76 B's 


22. W, X, Y, Z ſend their money to the Bank, and 
draw upon it in the following manner, viz. June 4th, 1771, 
Z ſends in 70l. 8s. Y had 1161. 14s. 10d. remaining 
on balance; and the 14th ſent in 1201, more. W paid in 
471. 18s. 24. in caſh, and delivered in a Bank- note for 
2001. X paid in a bill of exchange on a good man, for 
331. 148. 9d. and in caſh made it up 100 l. Y on the 
1bth drew for 431. 12s. 6d. and on the 20th Z for eleven 
guincas. W on the 24th added 141. 128. 10d. and X 
withdrew 471. 10s. 8d. Von the 28th paid in 181. 58. 
and two days after drew for 88 J. 13s. 4d. W ſent for 63 
guineas on the 3oth, and in five days after for 151. 108. 9d. 
more. Z on the 5th of July demanded 121. 8s. 3d. 
and X 7l. 3s. 1d. Z on the 15th remitted them 
3il. 128. 4d. and per aſſignment they received for him, 
the ſame time, double that ſum. Y received on the 12th 
811. 198. 8 d. and W 1ol. 10s. Y three days atfer 
feat in 421. and W 521. On the 19th X ſent for 
3il. 18 8. 10 d. and on the 24th paid in 191. 19s. The 
queſtion is, how ſtood theſe gentlemen's caſh ſeverally, and 
what money can they jointly raile ? 


1733 — 171188 22 +24 =46 C's | 
age. 


Debtor. The Bank. Creditor. 
To caſh received. W By caſh paid, 
1771. SE TH | I, 8. d. 


ach June = 47 18 2 | Zoth June = 66 3 — 


200 — —|$sth July - 15 10 9g 
24th-- 14 12 40. | 32th. -- - 10 10 


15th July - - 52 = = 


Debtor = 314 11 — 
Creditor = 92 3 9 


To W -« { 222 7 3 


£92 3 9 


n. n 


Debtor. 
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Debtor. The Bank, Creditor 
To cath received, X By caſh paid. 

1771. . 8. d. | I, 8. d. 

Ath June - 10 — =— | 24th June = - 47 10 8 


24th July - = 19 19 — 


Debtor 


7 July = 7 3 t 
igth - 31 18 10 


- 119 19 — — cnn 
Creditor = 86 12 7 L 86 12 7 
To Xx - 1 33-0 5 5 
Y 
1. „ d. L „ 4. 
4th June - - 116 14 10 16th June - 43 12 6 
i = 2120 6 [20-0813 4 
28th - - - 18 5 = |12th July --- 81 19 8 
I5th July = - 22—ẽ— aa 
5th July 2 2 
Debtor - 296 19 10 Ry 
Creditor = 214 5 6 
To XY: -»:--£© 2230 4 
2 
L b. 0. | „ 
4th June 70 8 — 2oth June — 11 11 = 
15th July - 94 17 —| 7thJuly - 12 8 3 
Debtor - 165 5 — £43; $03 
Creditor - 23 19 3 — 
M = £1473 9 
To W 222 7 3 
. 
TS.» 026-4 
*** 141-80 
In all - £479 13 9 
C 4 23. Moſe; 
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23. Moſes was born Anno Mundi 2433 Homer 832 
years after him. Julius Cæſar lived 40 years before our 
Saviour; and Alexander 312 years before Cæſar. Now as 
Chriſt was incarnate 4000 years after the creation, the ſum 
of the intervals between Homer and the three great per- 
ſonages laſt mentioned is required ? 


Muſes born A. M = - = 2433 
+ 832 
Homer born A. M. 3265 


Chriſt born A. M. „„ 2000 


Cziar born A.M. - 30960 
— 312 


Alexander born A.M. = 30648 


3900 — 3265 = 695 from Homer to Cæſar. 
4000 — 3265 = 725 from Homer to Chriſt. 
2648 — 3205 = 383 from Homer to Alexander, 


Anſwer 1813 


24. A merchant, taking an inventory of his capital, 
finds in his vault 28 pieces of brandy, Which coft him 
8741. 10s. 6d. Bourdeaux claret 40 tuns, which ſtood 
him in 7541. 45.; 22 laſts, four buſhels of corn in his 
granary, worth o75l. 17s. 3d.; with two laſts of 
Canary ſecd, worth 113l. In his warehouſe were 10 caſks 
of indigo, worth 0321. 128. a parcel of ſaffron, worth 
2531. 5s. W. P. of Stafford owed him 3841. 10s. In 
rhe hands of F. G. of Lynn, he had wines to the amount 
of 10111. 10s. Pepper in the keeping of S. Q. of the 
Cuitcom-houſe, value 15521. 15s. 8 d. Beſides which, R. O. 
awes him on bund-3col. ; and T. M. on note 2501. 148. 
He has in 1d a bonds to the value of 4591. and tue intereſt 
of thoſe ſecurities made 25 J. 14s 6d. Hehad Bank- ſtock 
to the value of 21341 4s. 6d. There lay in his banker's 
hands 1892. 175. 6d. He was at this time indebted to 
D. F.. 713 J. 13s. To M. F 352 l. 10s. 8d. TO L. P. 
the foot of his account 172 guineas. lo J. B. on balance 
571. 125. 10d. Jo an jalurance 1901, The preſent ſtate 
OF, petlon's fortune is reguied ? 

Stock 
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Stock debtor, Contra creditor. 
3 8. d. J. 8. d. 

ToD. E. 713 13 = | By Brandy - 874 10 
M. F. 352 10 8 Claret = 754 4 
L. P. 180 12 — Corn 675 17 
J. 6. 14 10 Canary ſeed 113 
Inſurances 190 — — Indigo = 632 12 
— Saftron = 33 

1494 8 6 W. F. 384 10 
5 Wines per F. G. 1011 10 

Pepper per 8. Q. 1552 16 

A bond on R. O. 300 — 

A note on [', M. 260 14 

India bonds - 459 — 

Intereſt = — 25 14 

Bank-itock 2134 4 

Banker - 1892 17 


L, 11324 


— 1494 
The merchant's preſent worth, „ 9830 


acoll leall li lwml 6 


Wm 
— 
OY 


3 


25. Seth was born when Adam was 130 years of age, and 
80 years before our ſaid grandiire's death. Seth at the age of 
105 years had Enos. He at go was father to Canaan, who at 
7% had Mahalaleel. This man at 65 got Jared ; who having 
lived 162 years, was father to Enoch. This patriarch at 65 
years of age had Methulſelalz and by the time he was 187 
years of age, his ſon Lamech came into the world; who at 
182 years old was father to Noah; and when Noah was 600 

years old, the flood ſwept away the bulk of mankind. In 
| what year of the world did this happen, and how long after 
the death of Adam ? 
Adam at 130 years had Seth, 
Seth at 105 Enos. 
Enos at - 90 Canaan, 
Canaan at 70 Mahalaleel. 
Mabalaleel at 65 Jared. 
Jared at- 162 Enoch. 
Enoch at - 65 Methuſelah. 
Methuſelah 187 Lamech. 
Lamech at 182 Noah. 
Noah at oo entered the ark. 
Year of the flood 1656 
Adam 130 ＋ 800 030 
After his death - 726 26. In 
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26. In a company 8 had 31. 178. 2d. more than T, who 
had ſix guineas Jeſs than R, who had within 16s. 8 d. 
as much as W, who was known to have 100 guineas, want- 
ing 10 marks of 13s. 4d, each, Pray what money had they 
among them? 

NS KS HE 
104 = -— 6 13 4 = 98 6 8W had, 
cc 6 8—-—16 8 =97 10 — R had. 
97 10 —-— 6.6 = = 9s 4 T had. 
91-4. =: 3 17 2 = 95 mt 28 had. 


4, 382 1 10 the anſwer, 


27. If the mean diſtance between the earth and ſun be 
81 millions of miles, and between the earth and moon 240 
thouſand miles, how far are theſe two luminaries aſunder in 
an eclipie of the ſun, when the moon is lincally between 
the earth and ſun? And in another of the moon, when the 
earth is in a line between her and him ? 


Diſtance of the ſun from the earth - S$810000c0 
of the moon - - + 240000 


— ——— 


From each other in an eclipſe of the moon 81240000 


* 


81000000 
— 240000 


— — 


- - =- - - Iinanccliple ofthe ſun - 80760000 


— — 


28. Hipparchus and Archimedes, of Syracuſe, about 200 
years before Chriſt; Poſfidonius 50 years before the ſaid 
grand period; and Ptolemy 140 years aſter it; all advanced 
the ſcience of aſtronomy. How long did each of theſe perſons 
flouriſh before the year of Chriſt 1758 ? 


200 50 

＋ 1758 + 2758 

Hipparchus and Archimedes 1958 Poſſidonius 18c8 
1758 
— 140 


Ptolemy - 3018 


— —  _ 
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29. A grant was made by the crown, anno 1239, which 
was forfeited 137 years before the Revolution in 1688; how 


long did the ſame ſubſiſt? 


Revolution A. D. 1688 1551 
— 137 Granted A. D. 1239 


Forfeited A. D. 1551 Anſwer 312 


30 The building of Solomon's temple was in the year 
of the world 3000. Troy was, by computation, built 
years before the temple, and 260 years before London. Now 
Carthage was built 113 years before Rome; founded 744 
years before Chriſt, born anno mundi 4000. Is London or 
Carthage the antienteſt city, and how much? 


Solomon's temple built A. D. = 3Zoco 
Troy before = = —— = — 442 


Londog built =: - =. Ai Me. 2817 


Chriſt born - - AM. 4000 
Rome built before - — 744 


Carthage before — 113 


London built beſore Carthage — 326 years, 


_—  — — 


31. A public edifice was hniſhed towards the cloſe of the 
10th of king John, who began his reign 134 years after 
the conqueſt in 1066; and it ſtood till within 70 years of 
the peace of Utrecht, in 1713. Of what duration was it? 

Conqueſt - - - A.D. 1c66 
134 +10 = + 144 

Edifice finiſhed - A. D. 1210 
Peace of Utrecht - A. D. 1713 
_—— 70 


Demolition -- - - A.D. 1643 


Duration |< =. > 433 years, the anſwer, 


32. A, 
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22. A, born anno 1438, died at 48 years of age. Bdied 
anno 1502, aged threeicoie and ſeventeen. C, in the yeat 
1577, Was 22 years of age, and ſurvived that time 54 years, 
D, anno 1616, had lived juſt half his time, and died in 
1648. E was 13 years old at the death of D, and fourteen 
years after that was father to F, who was 31, when his ſon 
G was born; who, at his grandhre's death, was ſeven years 
of age. The years of Chriſt, wherein thoſe men were born, 
and the year wherein the firſt five of them died, are feverally 


quired ? 


A born 1438 + 48 = 1486 died. 

B died 1502 — #77 = 1425 was born. 

Cin 1577 — 22 = 1555 was born. 

And 1577 + 54 = 1631 died, 

D died 1648 — 1616 = 32 half his age. 
And 10648 — 64 = 1584 died. 

Ein 1648 — 13 = 1635 was born. 
And 1635 + 13 + 14 + 31 + 7 = 170o died. 
Fin 1635 + 27 = 1662 was born. 

Gin 1662 + 31 = 1693 was born. 


33. The powder-plot was diſcovered 88 years after the 
Reformation in 1517. The murder of king Charles the Firſt 
was committed 43 years after that diicovery. The acceſſion 
of the Brunſwick family to the crown was in 1714, juſt 54. 
years after the return of king Charles the Second, who had 
lived in exile ever ſince the death of his father Charles the 
Firlt, How long was that ? 


Reformation A. D. 1517 
Powder- plot diſcovered - — A. D. + 88 
1005 
＋ 43 


King Charles murdered - A. D. 1648 


1714 54 = 1660 — 1648 = 12 years, the anſwer. 


24. Arphaxad was born to Shem two years after the 
Deluge, and 500 years before his father's death; but at 35 
years of age he had Seth, who at 30 was father to Eber; 
who at 24 had Pcleg, and he lived 430 years after that. 
The queſtion is, whether Shem or Eber died the fiſt; and 

at 
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at nineſcore and fourteen years after the death of the longer 
liver, what interval might be wanting to complete the term 
of looo years aſter the Flood! 
Seiah 35 = Eber Fn RW a - — - - 65 
Eber had Peleg at 34, lived after 430 


4604. 

: 529 

Shem died after the birth of Arphaxad - 500 
Eber was ſurvivor = - - 8 29 


1000 — 502 + 29 + 194 = 275, interval required. 


35. B was born 14 years aſter C, who came into the 
world 19 years before A, who was 23 years of age eight 


years ago. What then is the age of D, who is within 22 
years of being as old as thoſe three together ? 


22+ 8=31A 
19 + 31 = 50 Co 117 
50 — 15 = 36 B — 22 
117 95 the anſwer, 


36. Of the noble family of Cornaro, the grandſire's age 
was 134 years; and he was 93 years older than the ſon, at 
the time when the ſon and father's age together made 112 
years. Dittinguiſh their ages? 


Grandſire's age - = 124 
N 
Sons - = at 


112 — 41 = 71, father's age. 


37. K is 19 years olècr than L, who was 27 years of age 
in the ſouth-ſea year 1729. Howold is M, in 1740, who in 


tne year 1728 was within 24 years of being as old as both of 
them together. 


19 +27 46 K's age in 1720 
1738 — 1720 = 18. 

46 +18 =64K52}...- 

+ i=l. gage in 1738. 


—̃ͤ DW0-́—ů —⅞ 


64 + 45 = 109 + 2 = 111. 
111 — 24 = 87, the anſwer. 


38. If 
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38. If Sampſon was born 17 years after Timothy, and 
Timothy 26 years before Jacob, who 28 years hence will be 
Juſt 50. In what year of Chritt were they tcycrally born, the 
queſtion being propoſed anno 1758? 

1758 — 50 = 1708, 

1705 ＋ 29 = 1736 Jacob, 
1730 — 2b = 17510 Timothy. 
I710 ＋ 17 = 1727 Sampſon. 

39. A, born anno Chriſti 318, lived 207 years before B, who 
ved 104 years after C, who was ſucceſſor to D 84 years. E. 
was alſo 112 years after D, but predeceſſor to F, by 47 years. 
In what ycar of Chriſt did each of thoſe gentlemen flouriſh ? 

318 + 207 = 525 B 
525 — 1C4 = 421 c| 
421 — 84 = 237 Dye flouriſhed. 
337 + 112 = 449 E 
449 + 47 = 496 F 

40. A was born when B was 18 ycars of age. How old 
all Abe, when B is 41; and what will be the age of B, 
when A is 727 

41 — 18 2 23 A - - 72 +18 =90Þ. 

41. B, born anno 1108, lived 48 years before C, who 
was 113 ycars ſenior to D; and X was 114 years before V, 
who was 74 years after Z, born anno 1527. In what years 


cf Chriſt were theſe men ſeverally born ? 
B born A. D. 1108 


C born A. D. 1156 


1 both: A ARA 


U o 


1 dern 9 601 Z 
— 114 | f WM 


N bern AT). 1457 


| 12, A, born 445 years before the year 1733, died anno 
| 7 27 years ago, will die 18 years hence. C, 
+ ago, died 197 years ſince. D, born anno 

1570, 
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1758, lived till within 75 years of the ſaid 1733. The length 
ot thoſe people's lives is ſeverally required? 


1733 — 445 = 1288 A born, 
1362 — 1288 = 74 his age. 
37 + 18 = 55 C Lage 
256 — 197 =. 59 C's 5e. 
1733 — 75= 1658 D died. 
1658 — 1578 = B80 his age, 


43 If I am now 42 years older than you are, what will 
be the difference of our ages 14 years after my deceaſe, in 
caſe you ſhall then ſurvive ? | 


42 — 14 = 28, the anſwer, 


44. A, born anno 1441, lived till B was ſeven vears of 
age; which was 23 years before the Reformation, in 1517. 
B ſurvived this remarkable era juſt 49 years. C, born nine 
years after the death of A, lived but till B was 36 years of 
age, The ſum of the ages of theſe three perſonk is required? 


Reformation = „ „ . 1617 


23 

A died — — — A. D. 1494 
born — K. D. 11 
A's age — — — - 53 
1517 + 49, B died A. D. 1550 
1494 — 7, B born — A. D. 1487 


B's age - - — — 


36 — 7 + 9 = C''s age - = 20 
53 + 79 + 20 = 152, the anſwer. 


45. A ſnail in getting up a May-pole, only 20 feet high, 
was obſerved to climb eight fcet every day; but every night 


it came down again four ſeet. In what time by this method 
did he reach the top of the pole? | 


20 —8 +4 = 16 to go the 2d. morning. 
10 - 83+ 4 12 to go the 3d 


12 — 8 ＋ 4 8 to go the 4th, and at night got to the top. 
46. The ſemi-diamecter of the earth's orbit, or annual 


path round the ſun in the center of the iyſtem, is about 
21c05920 miles; that of Venus 59000000, When they 


are 
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arc both on the ſame ſide the ſun, they are in perigæo; when 
on different fides, in apogao. What is the difference of 
their diſtance in both theſe circumſtances ? 
81000009 — 59020000 = 22000C00 miles in perigæo. 
$1C90000 ++ 592000C0 = 140000009 in apogeo. 
Then 14<cocco — 22000000 = 118Co0000, the anſwer. 
47. B was 14 years old, when C was 25. How olc ſhall 
C be, when B comes to be 25 ? 
25 — 142 11 
25 + 11 = 36, the anſwer. 


48. A, born 17 years aſter C, and 13 before B, died 42 
years before the late king's inauguration in 1727, aged 
47 years, C ied anno 1712, and b exactly eight years be- 
jore him. , born 23 years before C, died at 64. E, born 
11 years after B's deaih, will die ſuppo!e 12 years after the 
vear 1733. And F, born juſt in the midway of the inter- 
val between the births of A and D, is not to reach the time 
of E's death by 14 vear?. What is the ſum of all their 
aus, and which of them lived longeſt? 


172] 
A died A. D. 1655 
Aged — 47 1704. 
Born 1038 — 13 = 165r B born. 
— 2 Aged 53 
C born 1021 
Died - - - 1712 — 16212 = gr C's age. 
1221 — 23= 1598 D born. 
B die. 1704 + 64 age. 
+ 1x | 1602 died. 
1715 
42223 + 12 = 1745 Edicd. 
1745 — 1715 30 E's age. 
15336 15908 40 its half = 20. 


1745 — 14 = 1731 F died. 
1938 — 20 = 161$ born. 


7 Res 3 
47 E 53 ＋ 91 ＋ 64+ 30 + 113= 398 ſum. 
And 114—9q1 = 22 F, oldeſt, 

49. Three 
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49. Three and thirty years before the Reſtoration in 1660, 
the crown granted demeſnes, to certain uſes for 210 years 
then to come, The proprietor, in 1715, procured a rever- 
ſionary grant of 99 years, to commence after the expiration 
of the firſt, In what year of Chriſt will the ſecond term end? 


Reſtoration - - - - - A. D. 1660 
Grant before - - - »;  _— 
Firſt Grant made — - A. D. 1627 
Duration - - - - + 210 
End of the firſt grant + - A.D. 1837 
Reverſionary grant's continuance - + gg 


Its expiration n = A. D. 1936 


50. A young fellow owed his guardian 741. 18s. 2d. on 
balance. He paid off 411. 148. 8 d. and then declared his 
ſiſter owed the gentleman halt as much again as himſelf: on 
hearing this, ſhe paid off in a pet 131. 128. 10 d. and gives 
out that her uncle William was nor leſs in arrear than her 
brother and ſhe together. The uncle hereupon pays 241. 7s. 

d. And then the uncle's brother, who, by the bye, was not the 
uncle of thoſe children, for 1501. undertakes to {et them all 
clear, and has 251. 15 8. 5d. he ſays, to ſpare, Can that be 
true ? | 

1 
Brother debtor to guardian the at firſt - 74 18 2 
Paid - - - - - - — 41 14 8 


Remains debtor - < = - 33 3 6 
+ 1611 9 


— 


Siſter debtor at firſt 0 > - 


- I 
LE 2 Y : : 49 15 3 


Siſter remains debtor a i if 


- "M0. 3} 

| 1 
Uncle William debtor at firſt - „ 11 
Paid = 8 — . * Ws 
Remains debtor = — 1 44 18 8 


Then 33l. 38. 64.4+ 361. 25. 5d.+ 44). 185. 8d. 1141. 45. 74. 
1501. — II4l. 48. 7d, = 351, 155. 5d, as was propoſed. 
L 51. Five 


4 
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51. Four notable d:\coveries preceded the Reformation in 
15175 viz. iſt. The invention of the compaſs 215 years be- 
tore that period, 24d. Gunpowder, found out 42 years aſter 
the uſe of the compaſs. 3d. Printing diſcovered 77 years be- 
fore the Reformation: And, 4th. America became known 
148 years after the invention of gunpowder, T he queſtion 


is, in what year of Chriſt did each of theſe happen to be 
found? 


The Reformation — A. P. 1517 
| — 215 


Iniention of the compaſs - - A. D. 1302 


+ 42 


Gunpowder = ©: 5 A.D. 1344 
+ 148 


America diſcovered - - A. D 1492 


1517 
3 


Printing invented = - - A.D. 1440 


LILLIE IE EEE IEEIETSE, 


SECT V. 
MULTIPLICATION. 


ULTIPLICATION is a rule, by which the 

greater of two numbers may be ſpeedily increaſed as 
often as there are units in the leſs, and in a conciſe manner 
performs the office of addition. 


In every operation in multiplication, are two given num- 
bers, called factors, viz. | 

Firſt, the multiplicand, or number to be multiplied, which 
is generally the greater of the two. 

Secondly, The multiplier or multiplicator, or number by 
which we multiply, which denotes the numher of times the 
multiplicand is increafed by, or added to itſelf ; and from 
thence will ariſe a third number, called the product, 


This 
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This in geometrical operations is called the RECTANGLE, 


or PLANE. 
Let 7 Multiplicand By addition 7 
© Multiplier { FaRtors. i : 
— 7 Ladd 
35 product. 7 
3 7 
35 ſum. 
MuLTiPLICATION TABLE. 
IX i= 414 X57 = 201-9 X40 = oy 
1X 43 = $04 XxX 8: = 321 7X30 22.70 
2X 4= 8|[4x 9 36 7 X 11 = 77 
2 N 5 = 104 X 10 =. 40] 7X 122 84 
2 X 6 124 X 11 = 444.k('(„ͤ — 
2 Xx 7 = 1414 X12 = 48] g x 8 = 64 
2X 9 = 18]5 X 5 =25| 8g x 10 = 80 
2 Xx 10 = 2015 X 5 * 230 Ni 88 
2 X 11 = 225 X 6 =.35 8 X 12 = 96 
2 X 12 = 24| $5 N = 40 3 
wy —_—— K 9 =-4 3 | 
2.X.-2.=:.:01:$-X--10.:22-50 25. 2.2 81 
on [fc Ve Sa 90 
3X 5=15|5 * 12 = 60 1 
3 Xx 6 = 18 9 — 
2X 71 mn e 6= 38 —— 
3x 8 246 x LY 10 Xx 10 = 100 
3X 9 = 27|6 Xx = 48|10 X i1 = 110 
3 Xx 10 = 30[ GX 9 = $54|10 X 12 = 120 
1 3X 11 = 33]6 X 10 = boſ_ LL. 
3 X 12 = 36|6 X 11 = 66 3-00 11 2 121 
ns S190 X 16. 73113 >X 46-138 
N ES —— | AST 
4X 5 = 2017 X 7 = 49 " 
4X 6 = 24/17 x 8 = 56112 K 12 = 1 


N. B. This table is to be perfectly learned by heart, ſo as 
to be readily remembered without pauſing. 


Then multiplication may be eaſily performed, obſerving 
the following 


| & RULE. 
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R U L E. 


Always begin with that figure which ſtands in the units 
place of the multiplier, and with it multiply the figure which 
ſtands in the units place of the multiplicand; if their product 
be leſs than ten, ſet it down underneath its own place of 
units, and proceed to the next figure of the multiplicand, 
But if their product be above ten (or tens) then ſet down the 
overplus only (or odd figures, as in addition) and bear (or 
carry) the ſaid ten (or tens) in mind, until you have multi- 
plied the next figure of the multiplicand with the ſame figure 
of the multiplier; then to their product add the ten or tens 
beared in mind, ſetting down the overplus of their ſum above 
the tens, as before; and fo proceed in the very ſame manner, 
until all the figures of the multiplicand are multiplied with 
that figure of the multiplier. 


394786. 9643597 796534289 
7 9 11 
2763502 77792373 8761877179 


2. When the multiplier is any number between 12 and 
20; multiply by the figure in the units place; and as you 
multiply, add to the product of each ſingle figure, that of the 


multiplicand, which ſtands next oa the right-hand, 


4721217 4713176 94713701 
15 10 18 
70818255 75410816 1704847658 
12345 72453 6729004 
13 17 19 
160485 1231701 127851076 


2. But when the multiplier conſiſts of ſeveral figures, the 
multiplicand muſt be muſtiplied with every ſingle figure of the 
multiplier ; always placing the firſt tigure, or cypher, of every 
particular product, directly underneath that figure of the mul- 
tiplier you then multiply with, | 


4739284 
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4739" 84 
9 785 


23696420 
37914272 
33174988 
16957136 
42653556 


— — 


44921303304 


6247386495 
27356 


37484318970 
31236932475 
18742159485 

43731705465 
12494772990 


* 
— —— — 


17 953504957220 


—— — — 


4. If there be a cypher, or cyphers, intermixed with the 
figures, move for every figure, or cypher, one place toward 
the left hand, and take care that every firſt figure of the ſes 
ycral products ſtand directly under its reſpective multiplier, 


630700325 
6072008 
5045602500 
1261400650 
4414902275 
3784201950 


—— — — — 


3829617419 902600 


202843936 


50710084 
4 50607 


354976888 
304265904 
253554920 


2054 10266767288 


5. Cyphers placed at the end of either or both factors, are 
to be omitted till the laſt product, and then the number of 
cyphers as are at the end of both mult be annexed to it. 


42600 
2200 


852 
852 


93720000 


— 
* nn 


429000 
5620 


2574 
2145 


I * 


2402400000 


— —— — — — 


6. Any number given, being multiplicd by 1, undergoes 
no alteration; but if by 10, a cypher is to be annexed ; if 
by 100. annex two cyphers ; 


D 3 


by 1000, annex three, &c. 


7157 


— — m AV — — ³ů — — — — — - — — 
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§ö˙ FL ts 7157) 
| "20 = - ²˙ : 2371570 And thus for 
o '< =» TI STOO\ 26 many Cy- 
7157 1 I000 = - = = = 1157000 f phers as KA 
1 ICO00O = - = = + 71570000; pleaſe. 
L 100000 => - =- - 715700000} 


7. In geometrical progreſſions, converging ſeries, &c, 
when multiplications have been very operoſe, I have fre- 
uently added, ſubtracted, or divided; or multiplied a pro- 
duct by a ſmaller, when the former happens to be a multiple 


of the latter; as I ſhall endeavour to explain in the example 
following : 


8406427 | 
5 By ſubtracting the right-hand figure from 


— 3 a Cypher, and each preceding figure fro 
76467843 tht following. 4 NY in 
42482135 - By dividing the multiplicand by 2. 
25489281 By dividing the product of g by 3. 
32985708 - - By add. the laſt prod. to the muitiplicand, 
59474989 - +» By adding the two laſt products together. 
67971416 - + By multiplying the product of 4 by two. 


742892745203 


But before the learner attempts to perform operations by 
this method, he ought to be acquainted with diviſion. 


8. If the multiplier be any number near 100, 1000, 10009, 
&c. increaſe the multiplicand by as many cyphers as there 
are figutes in the multiplier z and ſubtract the multiplicand 
from itſelf thus increaſed, as often as the multiplier wants 
un ts of that by which the multiplicand was increaſed, 


Let 7943628 x 999 And 4372845 x 9997 


79436028000 43728450000 
7943628 13118525 = multiplic, X 3: 
7935684372 43715331465 


9. If the multipiier be a repetend of the ſame figure, 
multiply by one of the repeating figures; and the figures of 
8 | that 
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that product added, as if they had been wrote down in as 
many products as the muitiplier repeated the ſame figure, give 


the product required. 


547856789 54018 | 

22222 3333 | 
1095713578 162054 
I2174473565158 180041994 


10. When the repeating figure is a high digit, collect the 
product of as many ones as there are digits in the multiplier, 
from the multiplicand, according to the rule in the laſt con- 


traction; which product being multiplied into the repetend, 
will give the true product. 


784325634 into 7777777. 


871472839519374 Products collected for 1111111. 
7 s 


61c0309876635618 Product of 7777777. 


11. Find the product of the given multiplicand by the like 
number of nines, and divide that product by 9; the quotient 


multiplied by the digit which repeats in the given multiplier, 
will be the product required. 


Ex. Let 4538769 be multiplied by 7777777. 


4538769000 
4538709 


9 4538768546123r N. B. Diviſion muſt be learned 


— before examples of this kind 
5043076162359 be attempted. 
X 7 


3530133136513 


D 4 12. When 
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12. When the multiplier can be parted into periods, which 
are multiples of one another, the operation may be contracted 
in the following manner, | 


8649347864 
1325769612 


—ͤ—————dd “oa⸗k -.- —v—y— oo— em—SS 


103792174368 product of 12. 
830337394944 foregoing product Xx 8. 
4982024369664. - - laſt product x 6. 
1141713918048 - - - - firſt product x 11. 
1146742561708 308768 


— — 


13. To multiply by a factor, conſiſting of as many cy- 
phers between two digits as there are places in the multipli- 
cand, multiply by a ſingle digit; and the product by the ſe- 
cond figure will fall directly to the left-hand of the product 
by the firſt figure; but if the product of the firſt figure be 
leſs than 10, then a cypher muit be put down between the 
two products. 

84629 
7000003 


— 


592403253887 


14. The proof of multiplication, is by making the multi- 
plicand to be the multiplier; then, it the product comes out 
the lame as before, your work is right. 


15 Or by caſting away the nines, which, though not 
infallible, ſerves to confirm the other. Thus, in the lat ex- 
ample, make a croſs, and add all the figures, or digits, of the 
multiplicand together, as units, thus, 8 + 4 +6 +2 +9= 
29; caſt away the nines, and ſet the remainder 2 on on? ſide 
the croſs. Do the ſame with the multiplier y + 3 = 10; ſet 
the remainder 1 on the othci ſide the crots. Do the like by 
the product, and ſet the remainder at tp. Laſtly, multiply 
the figures on the ſides, and ſet the remainder at the bottom, 
after the nines (if any) arc caſt away; which mult be the lamc 
with the top, if the work is right. 


QUESTIONS 
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Quxsrioxs 70 exerciſe MULTIPLICATION, 


1. A is 17, B 7; what will their ages ſeverally be, when 
the elder is double the age of the younger: | 


A: 17 


10 A's age when B was born. 
X 2 


— —— 


20 A's age, the anſwer. 


——ů— 


2. Trajan's bridge over the Danube is ſaid to have had 20 
piers to ſupport the arches, every pier being 60 feet thick, 
and ſome of them were 150 feet above the bed of the river; 
they were alſo 170 fect aſunder: pray what was the width 
of the river in that place, and how much did it exceed the 
length of Weſtminſter- bridge, which 1s about 1200 feet from 
ſhore to ſhore; and is ſupported by 11 piers, making the 
number of arches 12 ? 

Arches - 21 X 170 = 3570 
Piers - 20x 60= 120 


Width of the Danube 4770 
of the Thames 1200 


Difference - 3570 the anſwer. 


3. By God's bleſſings upon a merchant's induſtry, in ten 
years time he found himſelf poſſeſſed of 130001. It appeared 
from his books, that the Jaſt three years he had cleared 8731. 
a year; the three preceding, but 5861. a year; and before 
that, but 3641. a year. The queſtion is, what was the ſtate 
of his fortune at every year's end that he continued in trade, 
and conſequently what had he to begin with! | 


Merchant's whole ſtock - 1 13000 


Gain per annum 364 4 - 1456 
Ditto $86xX „ 17359 
Ditto » 873 & 3 ů 25619 


Whole gain = 


Original ſtock - - +» = 
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4. What difference is there between twice eight-and- 
twenty, and twice twenty-eight; as alſo between twice five- 
and-fifty, and twice fifty-five ? 

28 X 2 = 56 
2x8 + 20 = 36 


Anſwer 20 difference 


— 


Alſo 55x 22 110 
2X5 ＋ 50 = 60 


— —— 


Anſwer 50 difference. 


5. What number taken from the ſquare of 545 will leave 
19 times 46 


54 56 
* 54 * 19 
216 414 
270 46 
then 2916 — 874 = 2042, the anſwer, 


6. The remainder of a diviſion ſum is 423 ; the quotient 
423; the diviſor is the ſum of both, and 19 more. What 
then was the number to be divided ? 


423 


865 diviſor 
X 423 


2595 
1730 
3460 


365895 
＋ 424 


366318 the anſwer. 


7. There 
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7. There are two numbers; the greater is 73 times 109 
and their difference 17 times 28; I demand their ſum and 
product ? 

109 X 73 = 7957 the greater number, 
28 X 17 = 476 
7481 the leſs number. 
7957 + 7481 = 15438 their ſum. 
7957 X 7481 = 59520317 their product. 


8. There are two numbers, the leſs is 187, the difference 


4; give the ſquare of their product, ditto of their ſum and 
ifference, and the ſum of thoſe ſquares. 


187 + 34=221 the greater; then 221 X* 187 = 41327 prod. 
41327 x 41327 = 1707920929 ſquare of their product. 
221+187=408 ; and 408 x 408 2 166464 ſquare of their ſum. 
221 — 187 = 34; and 34x 34 = 1156 ſquare of their differ. 

Laſtly, 170792cg29 + 166464 + 1156=17c8088549 anſw. 


9. A perſon dying, left his widow the uſe of 50001. To 
a charity he bequeathed $461. 10s. To each of his three 
nephews 1230 l. To each of his four nieces 1050 l. To 
twenty poor houſekeepers five guineas each; and 200 guineas 
to his executors, What muſt he have died poſſeſſed f ? 


L . 
To his widow - - - $5000 


To a charity = - - - 846 10 — 
To nephews 1230 X 3 3690 — — 
To nieces 1050 Xx 4 = 4290 — — 
To 20 poor houtekeepers 105 — — 
To executors - = = 210 — — 


14051 10 — 


10. In the partition of lands in an American ſettlement, A 
had 757 acres allotted to him, B had 2104 acres, C 16410, 
D 12881, E r10cs, F 9813. H 13800, and I 8818 acres; 
now how many acres did the ſettlement contain, ſince the al- 
lotments made above want 416 acres of 3th of the whole? 


Firſt 757 + 2104 + 16410 + 12881 ＋ 11008 + 9813 + 
13900 + 8818 + 416 = 76007. 
5 Then 76007 * 5 = 3*0035, the anſwer. 


SECT. 


— 


| 
| 
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er. I. 
DIe. 
D is a rule by which we ſpeedily diſcover 


how often one number is contained, or may be found 
in another ; or by which any number may be decreaſed ; or 
divided into as many parts as there are units in the number 
you divide by. 

To perform diviſion, two numbers are always given. 

I. Thedividend, or number to be divided. | 

II. The divitor, or number by vrhich the ſaid dividend is 
to be divided, 

And from thence will ariſe a third, called the quotient, 
which ſhews how often the diviſor is contained in the divi- 
dend. 

Laſtly, If the diviſor doth not exactly meaſure the divi- 
dend, a fourth number occurs, called the remainder; which 
is always leſs than the diviſor, and conſequently a fractional 
part of the quotient. 

Diviſion by a fingle figure, or not excecding 12 in the 
diviſor, is performed by the following 


RULE. 


Firſt, obſerve how often the diviſor is contained in the firſt 
figure of the dividend (or in caſe the firſt figure of the divi- 
vidend be leſs than the diviſor, in the two firſt figures) and 
ſet the quotient figure under it; and if any thing remains, 
carry it to the next figure in the dividend, where it muſt be 
reckoned as fo many tens; and ſo on, bearing the remainder 
of each figure to the next in your mind, until you have fi- 


niſhed your operation, 


4 Dividend, | 
Diviſor 2 | 5739473 11 {8570475321079 
Quotient 28692 3b 1 yer: 779952301016 3 | 
5 18647279 Fe I2 2157903058731 a 
| 3729455 * 1 179830254394 - 2 | 


2. But when the diviſor conſiſts of many places, diſtin- 


euiſh by a point ſo many of the foremolt places of the 
divicend 
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dividend towards the left-hand, as are either equal to the di. 
viſor, or elſe being greater, it comes neareſt to it; then 
conſider how often the diviſor is contained in this firſt period 
of the dividend, and aſſume that number for a quotient 
which multiply into the diviſor; and whenever. it proves 
greater than the dividend, ſtrike that figure out, and put a 
leſs in the quotient: then ſubſcribe the product of the 
quotient figure into the diviſor, under the dividend, and 
draw a line under it; ſubtract it therefrom, ſubſcribing the 
remainder under the line; then dot and bring down another 
figure, proceeding as before, till your diviſion be finiſhed ; 
always obſerving, that for every figure or cypher you bring 


down, you put a figure or cypher in the quotient, 


EXAMPLE. 


5 % % EEETM 


59157) 2520705739 15549 (4261043898 
236628 . 


*154425 
118314 


361117 
354942 


61753 
59157 
259691 

236628 


230635 
177471 


— — 


* 531045 
47 3250 
583894 
532413 
514819 
473256 


41563 


3. Many 
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3. Many figures may be ſaved, if you work by the ſhort 
Italian method; that is, omit ſetting down your multiplica- 
tions, and multiply and ſubtract together; always remember- 
ing to carry to the next figure as many as you borrowed, 


873409) Ae ( 495445498 


4750474 
3591295 
3974196 | 
480 3203 
4358585 
8647097 
7858764 


871012 


4. When the diviſor conſiſts of ſeveral cyphers after a fi- 
gure or figures, cut them all off by a daſh of your pen under- 
neath them ; and alſo cut off as many cyphers, or figures, 
in the dividend ; but when diviſion is finiſhed, bring down 
the cyphers, or figures, cut off from the dividend, to the re- 
mainder, 


35000 ) 29628754963 ( 846525 


162 
228 
187 


125 
204 


29903 
5. As unity, or 1, neither multiplies or divides, any num- 


ber may be divided by 10, 100, 1000, by only cutting off by 


a comma ſo many figures to the right-hand of the dividend, 
as there are cyphers in the diviſor ; thoſe to the left-hand 
being the quotient, and thoſe to the right the remainder. 
I } Dividend. |} Quotient, Rem. 
10 | 995672417 | 90597241 - 7 
100 9056724172 gogb724 — 17 
1000 | 905672417 | 905% 2 = 417 
10000 905672417 | 92597 2417 
6. To 
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6. To divide by any number conſiſting of nines ; viz. . 

99» 999, &c. This may be performed by addition, as the 

multipiying by thoſe numbers was by ſubtraction. 


RULE. 


Divide the given dividend into periods of as many places 
of figures as there are nines in the diviſor, beginning from 
the left-hand; and annex as many cyphers to the right- 
hand of the number, as _ be wanted to complete a period. 

Then write the figures of the left-hand period under thoſe of 
the ſecond period, which is next thereto, towards the right- 
hand; add theſe two together, and place their ſum under 

the third period; obſerving if the ſum of the two figures in 
the higheſt place exceed nine, to place the figure that would 
(in common addition be carried) under the loweſt place of 
the ſecond period. Add the third period to thoſe figures 
which ſtand under it, including the carried figure, and 
place them under the fourth period; and ſo proceed till you 
have placed figures under the right-hand period; and under 
them place ſuch a figure as would have been there placed, 
had the work proceeded a period farther. Then add the 
whole together ; and beginning at the right-hand, cancel 
as many figures as there were cyphers annexed to the divi- 
dend; and from the figures that remain, cut off from the 
right-hand as many figures as the diviſor contained nines 
ſo ſhall the figures to the left be the quotient, and thoſe cut 


off the remainder; only if the remainder be all nines, add 
one to the quotient. 


Let 87658061 37663 be divided by 9999. 
The NV with three cypaers annexed 8765, 8061, 3766, 3000 
8765, 6826, 0592 

I 2* 


By addition ariſeth this N? =< 876668280594 3,592 
From which the three laſt figures 


being left out for the three cy- 876668280, 594 3 


phers annexed to the dividend a 
Theſe properly ſeparated - - 876668280 the quotient, 
| And = +» 5943 remainder. 
7- But if your diviſor be 11, 111, 1111, &c. 22,222, 2222, 


Ke. or 33, 333, 3333, &c. divide the given dividend by 
the digit, which repeats in the diviſor, and multiply the 


quo tient 
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uotient by g : then divide the product by 99,00 
— the reſult will be the quotient required. 9929939999» 


Let 222671883 be divided by 777, 
7 ) 222671883 


31810269 
X9 


2 


286,292421 
286,578 
I 


lets 


286579, 000 
Therefore 286579 is the quotient required. 


8. If the diviſor be large, and a quotient of many figure: 
be required, as in reſolving of high equations, and calcu- 
lating aſtronomical tables, or thoſe of intereſt, under the 
diviſor ſet down its double; to this double add the diviſor, 
fetting down their ſum againſt the figure 3; and proceed on 
by a continual addition, until there be ten times the diviſor 
in the table; which, if true, will be the diviſor itſelf, with 
a Cypher to the right-hand of it. 


Let it be required to divide 702 51807402 by 79863. 
1 79863) 70251807402 (879654 
2 


159726 6389049 7 
343938399 !!. 
4319452 636140 
51399315 559947 
61479178 
7559 4 770997 
81638504 718707 
28 4279178 
431260 
399315 
319452 
319452 


: 


9. Divi- 
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6. Diviſion and multiplication interchangeably prove each 
other; for in diviſion, if you multiply the diviſor by the 
quotient, and to the product add the remander, (if any) 
the ſum will be the dividend. So to prove multiplication, 
if the product be divided by the multiplier, the quotient will 
be the multiplicand ; or, if the product be divided by the 
multiplicand, the quotient will be the multiplier, 


10. Or caſt away the nines in the diviſor, and quotient, 
and ſet the remainders on the fides of a croſs. Do the 
ſame with your dividend, and ſet the remainder at top. 
Multiply the figures on the ſides, caſt away the nines, and 
ſet the remainder at the bottom, which muit be equal to the 
top. Note, If there be a remainder, it muſt be added to the 


product, on the ſides of the croſs, and the nines thrown out 
as before. 


Quxsrioxs performed by Diviſion in conjunction with 
the reſt of the foregoing general rules. 


1. What is the difference, and what the ſum of ſix dozen 
dozen, and half a dozen dozen? 


12X12 X 6 = 864 = 6 dozen dozen. 
12 XI2=144 —-2 = 72 = dozen dozen. 


—_ — 


936 ſum, 


—— 


792 difference. 


2. Subtract 30079 out of fourſcore and thirteen millions 


as often as it can be found, and ſay what the laſt remainder 
2xceeds, or falls ſhort of 21180? 


30079 ) 930000co ( 30g 
276300 
55890 
— — \ 
Rem. 25811 
— 21180 


—— — — 


4631, the anſwer. 


— — — 


E 


3 What 
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3- What number added to the forty-third part of 4429, 
will make the ſum 240? | | 


43) 4429( 103 
Then 240 — 103 — 137, the anſwer. 


4. What number deducted from the 26th part of 2262, 


will leave the 87th part of the ſame? 
2856) 2262 (87 
— 2 


61, the anſwer. 


5. What number multiplied by 72084, will produce 


5190048 exactly? | 
72084) 5190048 (72, the anſwer, 


6. What number divided by 419844, will quote 9494 
and leayt juſt a third part of the diviſor remaining ? 7 


_ 3)419844 
139948 
419844 
. 
1679376 
3778596 


1679376 
3778596 


3985998936 
139948 


3986138884, the anſwer, 


The ſum of two numbers is 360; the leſs is 114; 
what is their difference, product, and larger quote? 
360 
— I14 
246 
246 114 . 132 difference. 
240 X 114 = 28044 product. 
114) 246 = 2 Fj quotient ; Viz. 6) ir ( 35+ 


8.1 
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8. I would plant 2072 elms in 14 rows, the trees in each 
row 25 feet aſunder ; how long will this grove be? 
14) 2072 (148 in each row. 148 — 1 = 147. 
147 X 25 = 3075 feet = 1225 yards. 


9. A brigade of horſe, conſiſting of 384 men, is to be 


formed into a ſquare body, having 32 men in front; how 
many ranks will there be ? 


32 ) 384 ( 12, the anſwer, 


10. What number is that, from which if you deduct the 
25th part of 22525, and to the remainder add the 16th part 


of 9696, the ſum will be 1440 ? 


25) 22525 (901 
16) 9696 (606 
1440 + 901 — 606 = 1735, the anſwer. 


11. There are two numbers, whole product is 1610; the 
greater is given 46: what is their ſum, difference, and 
quotes; what the ſum of their ſquares, and what the cube 


of their difference ? 


46) 1610 35 leſſer. 

46 + 35 = 81 their ſum. 

46 — 35 = 11 difference, 

35) 46( = 157 quotient, 
46 X 46 = 2116 

35 X 35 = 1225 


3341, ſum of their ſquares, 


—— 


IIXIIX II S 1331, Cube of their difference, 


12. What number multiplied by 57, will produce juſt 
What 134 multiplied by 71 will do? 


134X 71 = 9514 
57 9 14 ( 16543, the anſwer. 
381 


— 
52 
—ů— 


E 3 13. There 
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13. There are other two numbers, the greater 7050, 
which divided by the leſs, quotes 94 ; what is the difference 
-of their ſquares, and what the ſquare of the product of their 
ſum and difference ? 

94 ) 7050 ( 75, the leſs. 
7050 * 7050 = 49702500 ſquare of the greater. 
73 7$-- = 5625 ſquare of the leſs. 


29696875 diff. of their ſquares. 
7050 + 75 = 7125 ſum... 7050 — 75 = 6975 diff. 
7125X 6975 = 4969875 prod. of their tum and diff, 
40696875 x 49690875 = 2469779384765625, anſwer, 


14. Six of the female cricketers, that played lately in 
the Artillery-ground, fetched in company ſtrokes as follow ; 
viz, ABCDE 207, ACDEF 213, ADEFB 189, AEBCF 234, 
ABCD# 222, BFDCE 250: how many did they fetch on 
the other ſide, ſince theſe ſix perſons wanted but fourſcore 
and thirteen notches to decide the game? 


207 + 213 + 189 +234 + 222 + 250 = 1315, 
They being each mentioned five times - 5) 1315 (263. 
Then 263 ＋ 93 = 356; 
And 356 — 1 = 355, the anſwer, 


15. In order to raiſe a joint ſtock of 100001. L, M, 
and N together ſubſcribe 85001. and O the reſt. Now 
M and N are known together to have ſet their hands to 
6ogol. and N has been heard to ſay, that he had under- 
taken for 420 l. more than M. What did each proprietor 
advance ? | 


Firſt 6050 — 420 = 5630 
8500 7 x = 2450 L's 
2) 5630 = 2815 M's 3 
2815 + 420 = 3235 N's hacer, 
10000 — 8500 = 1500 O's J 


£ 10000 


— — Ro money 


16. One of the ſmarts in the accomptant's office making 
his addreſſes in an old lady's family, who had five fine 
daughters ; 
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daughters; ſhe told him their father had made a whimſical 
will, which might not ſoon be ſettled in Chancery, and till 
then he mult refrain his viſits. The young gentleman un- 


dertook to unravel the will, which imported, That the firſt 


four of the girls fortunes were together to make 25000 l.; 
the four laſt 330001. ; the three laſt, with the firſt, 300001. ; 
the three firit, with the laſt, were to make 2800001, ; and 
the two latt, and two firſt, 320001. Now, ſir, if you can 
make appear what each is to have, and as you like, ſcem- 
ingly, my third daughter, Charlotte, wko I am ſure will 
make you a good wite, and you are welcome; what was 
Miſs Charlotte's fortune ? 


25000 + 33000 + 30000 + 28000 + 32000 = 148000 ; 
each be nicntioned times 4) 148000 { 37000. 
Then 37000 — 25000 = 12Cc00 youngeſt, 
37000 — 33000 = 4000 eldeſt, 
370CO — 39000 = 7000 ſecond, 
37000 — 28000 = 9gooo fourth. 
37000 — 32000-= 5ooo Miſs Charlotte, 


17. A father dying worth 54601. left his wife with child, 
to whom he bequeathed, if the had a ſon, 4d of his eſtate, 
and 2ds to the ſon ; but if ſhe had a daughter, 3d to her, 
and zds to her mother. It happened that ſhe had both a 
{on and a daughter; how ſhall the eſtate be divided to anſwer 
the father's intention: 

It is plain that the father deſigned the ſon's fortune to be 
double the mother's, and that the mother ſhould have double 
the daughter's fortune, 


For every pound the daughter had, the mother muſt haye 
two, and the ſon four. 


Then 1 + 2 + 4= 7 diviſor for the daughter's portion, 
7) 5460 ( 7801. daughter's 

Allo 780 x 2 = 1560 mother's a part. 

And 1560 X 2 = 3120 ſon's | 


18. Fair ladies, of you I muſt yet enquire, 
How the poll ſtood for the knights of our ſhire : 
The number of votes, as I have ſeen, 
Were five thouſand, two hundred, and nineteen ; 
Which among four was juſt ſo divided, 
As one the ſecond, and the third exceeded, 
By twenty-two, and fourſcore bating ſeven ; 
The fourth by no mare than ſixſcore and ten; 


E 3 Then 
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Then how many votes had each candidate ? 
You need not in finding much trouble your pate, 


5219 L. Diary, 
22 
73 
130 


4) 54440 - - 1361 firſt 
1361 — 22 = 1339 ſecond candidate. 
1361 — 73 = 1288 third 
1301 — 139 = 1231 fourth 


5219 proof, 

19. A genera! diſpoſing his army into a ſquare battle, 
finds he has 284 ioldicrs over and above; but increaſing each 
fide with one ſidier, he wants 25 ſoldiers to fill up the ſquare: 
How many ſoldiers had he? | 

Since the number of ſoldiers exceeds the leſs ſquare by 284, 
and wants 25 to fil up the greater, £ 

284 + 25 = 399) and 309 ＋ I = 310- 
2 )310( 155 fide of the greater ſquare. 
155 X 155 = 24025. 
Anſwer 24025 —25 = 24000 the number of ſoldiers required. 


20. What number is that, which multiplied by 20, and 
divided by 6, gives 140 in the quotient ? 
Firſt 140 X 6 = 840. And 840 20 = 42, the anſwer, 


21. A man being 100 years of age upon his birth-day, 
had his three ſons with him at dinner, viz. William, James, 
and Thomas; the Father ſaying to them, Well, ſons, I am 
this day juſt 100 years old; the youngeſt, William, ſaid, 
Father, my brother Thomas js four times as old as I am, 
and my brother James is three times as old as I am, and all 


our ages together are juſt 100 years: How old was each of 
the three ſons ? BED lf CO I POO | 


4 Thomas, 
3 James. 
1 William, 


| 8) 100 (12 William's 

Alſo 124 X 3= 377 James's g age, the anſwer. 

And 12: x4=50 Thomas's A 
22. 
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22. A man dies and leaves a legacy of 900 l. to be diſ- 
poſed of among four of his relations, viz. A, B, C, D, in this 
manner; ; is to have twice as much as A; C twice as much 


as A and B; and D to have as much and half as much as C. 
What muſt each perſon have? 


A1l 
2 
6 
9 


08 


— I, 
18) 900 ( 50 =A's 
4 — a 3 — = 5. the anſwer. 
300 X 17 = 450 = D's 


oo 


23. A labourer, after 40 weeks working, lays up 28 
crowns - three weeks wages, and finds that he has expended 
36 crowns ＋ 11 weeks wages. What was his weekly pay? 
Firſt 11 + 3 = 14 weeks wages wanting. 

Alſo 40 — 14 = 32 weeks, And 28 + 36 = 64 crowns, 
„. 32 ) 64 (2 crowns, his weekly pay. Q. E. F. 


%%% %% % %%% %%% 
CHAPTER IL 


Containing Tables of weights, meaſures, and time; with 
Addition, Subtraction, and Reduction thereof from 
one denomination to another. 


SECT. I TABLES 
TROY WEIGHT. 

B' this weight are weighed jewels, gold, ſilver, and all 
liquors. | 

Grains, 

24 = 1 pennyweight, 
480 = 20 = 1 qunce. 
15700 = 240 = 12 = 1 pound, 


e as The 
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The moneyers alſo at the mint ſubdivide à grain. 


h 24 blanks = 1 periot. 
Thus 20 periots = 1 droite. 

| 24 droites = 1 mite, 
20 miies = 1 grain. 


The carat is a weight which gold miths and jewellers uſe 
to weigh precicus ſtones and peails ; it weighs four grains, 
each of which is ſubdivided into 2, 2, +, A, &c. 

Carat, or caract, is alſo the name which repreſents what 
degree of hneneſs gold 1: of ; as fine gold, in its purity or 
perfection, is 24 Carats ; and ſtandard gold, of which our 
coin is made, i 22 carats of fine gold, and two of alloy, (or 
a baſer metal, as copper or ſilver.) | 


Vhence we may obſerve, that this carat is th part of 


any quantity or weight. 


APOTHECARIES WEIGHT. 


Apothecaries compound their medicines according to the 
following diviſion of an ounce Troy; but buy and ſell their 
qrugs dy Averdupoiſe weight. $i 


Grains 
20 = 1 ſcruple, 
5 3 =':1- dram. 
480 = 24 = 8 = 1 ounce. 


uw —— ͤ— —— 


AVERDUPOISE WEIGHT. 


By Averdupoiſe weight are weighed ſuch commodities as 
are either very coarſe and drofly, or ſubject to waſte; as all 
kind of grocery wares ; and pitch, tar, roſin, wax, tallow, 
ſoap, flax, hemp, &c. copper, tin, ſteel, iron, lead, &c.; 
alſo fleſh, butter, cheeſe, ſalt, and moſt other common ne- 
ceſſaries of life. ps 

N. B. 681 grains of barley hath been found to weigh 
exactly one ounce Averdupoiſe weight ; therefore a pound 
eontaincth 10896 grains. 

The pound Averdupoiſe is greater, but the ounce leſs, 
than thoſe of Troy weight: the pound Averdupoiſe being 
equal to 14 02. 11 pwt. 15 4 grains; and one ounce equal 
to 18 pwt. 57 grains Troy, A | 
OY | Drams. 
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| Drams. | 
162 r ounce. 
256 16 1 pound. 
7168 = 448 = 21= 1 quarter. 
| 28072 = 1792 = 112 = 4 = H hundred, 
573440 = 35840 = 2240=80 = 20 = 1 ton. 


N. B. A ſtone of fleſh meat in London is 8 lb. Averdu- 
oiſe, but in molt other places 14 Ib. 
Allo 28 lb. of wool makes a tod in Norfolk, and in the 
ſouthern counties; but 30 lb. in Yorkſhire, and other north- 
ern ones. 


A ſtone, horſeman's weight, is 14 lb. | 
A tother, or fodder, of lead, 19 + cwt. 


LIQUID MEASURE. 


As the original of 'Troy weight was a corn of wheat taken 
out of the middle of the ear, and being well dried, 32 were 
to make a penny weight; ſo eight pound Troy weight of wheat 
(or 61440 grains) were enacted, by ſeveral ſtatutes, to make 
one gallon wine meaſure. This gallon, by which all wines, 
brandies, ſpirits, ſtrong-waters, mead, perry, cyder, vinegar, 
oil, &c. are mcaſured and fold, containeth 231 cubic inches, 


WINE MEASURE, 
Cob. In. | E 31+ gallons is a 


267 t pint. wine or vinegar barrel, 
—= 8 I gallon, and 236 gallons a ton 
9702 = 336 = 42=1ticrce. C of ſweet oil. 
= $04 =' 63=1%4 =1 hogſhead. 
19404 = 672= 842 2 =15 = 1 puncheon. 
29106 =1008 = 126 2 3 =2 S l butt or pipe. 
58212 =2016=252 =6 =4 =3} =2= ton. 


—— 


A ton of 252 gallons, at 7 1 lb. to the gallon, weighs 

18901b. = 16 cwt. 3 qrs. 141b. 
| The beer or ale gallon (which are both one) is much 
larger then the wine gallon ; it being probably made at firſt 
to correſpond with Averdupoiſe weight, as the wine gallon 
did with Troy weight. For one pound Averdupoiſe e 
nearly equal to 140. 12 pwts. Troy; and as one pound 
Troy is in proportion to the cubic inches in a wine gallon, 
J pF A ; f 0 


| 
N 
| 
| 
| 
| 
| 
| 
| 
| 
| 


58 TABLES of Mreasunes, Book TI. 


ſo is one pound Averdupoiſe to the cubic inches in an ale 
gallon, VIZ. 12: 143535 231 : 282 nearly. 


ALE MEASURE. 
1 In. ; 
235+ = x pink. 


282 = 8= 1 gallon, 
| 2256 = 64 = 8= 1 firkin: 
4512 = 128 = 16 = 2 = 1 kilderkin. 


9024 256 = 2 = 4 = 2 = barrel. 


113536 = 384 =48 = 6 =3=17 hogſhead. 


BEER MEASURSE, 
Cub. In. 


| | | 
| 25, = I pint, 
| 


202. .= 8 | 1 gallont» 
2530: 551 9 frkin. 
| 5070 S 144 = 18 = 2 = 1 kilderkin. 
10152 = 288 = JO = 4 =2= barrel. 


115228 = 432 = 54= 6 =3=1% = k hogſhead. 
1324-50. SBG 108-= 22'= 6= 3-:='2= T butt. 

N. B. Thi giſtinction, or difference, between and beer ale 
meaſute, is oily uſed in London; but in all other places of 
England the following table of beer or ale, whether it be ſtrong 
or mall, is to be obſerved according to a ſtatute of excile 
made in the year 1689. 


BEER and ALE in the Country. 


| Cub. In. 
| 251 pin. 
202 = Fallon. 
2397 =>: 68: = "8+ = 5-farkin. 
$794 =. 140 = 19 -=2 = 1 kliderkin. 
9588 = 272 = 34 =4 2 = barrel. 
14382 = 408 = 51 = 6 = 4 = 1+ = hogſhead. 


DRY MEASURE. 


By an act of parliament, made in 1697, it was decreed, 
That every round buſhel with a plane and even bottom, be- 
ing made eighteen inches and a half wide . e and 


eight inches deep, ſhould be eſteemed a legal Wincheſter 
| buſhel, 
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buſhel, according to the ſtandard in his majeſty's Exchequer, 
Now a veſſel thus made, will contain 2150, 42 cubic inches; 
conſequently the corn gallon doth contain 268+ cubic inches. 


Cub. In. a 
33.6 T pink. 
268.8 - 8 = x gallon, 
537.6 16 2= 1 peck. 
2150.4 = 64= B= 4= 1 buſhel, 
8601.0=> 256 = 32= 16 = 4 coom. 
17203-2= $12= 64 32= B= 2= 1 quarter, 
172032 == 5120= b40= 320=80=20=10 = 1 laſt, 


i 


But the farmer generally delivers to the merchant 10 4 
quarters of oats, coleſeed, and ſome other grain, for a laſt, 
in conſideration of waſte, &c. by exportation. 


The miners in Derbyſhire have a veſſel called an ore-diſh, 
by which they buy and ſell their lead-ore, 


breadth 6 


inches; 
depth 8.4 


Its length 4] 


conſequently its contents 1073.52 cubic inches, very nearly 
equal to two pecks, or four corn gallons. 


Nine of thoſe diſhes they call a load of ore; which, if 
pretty good, will produce about three hundred weight of lead. 


LONG MEASURE. 


Inches. 
122 1 x foot. N 
= ⁵ð 3228 1 yard. 
722 6 2 = 1 fathom. 
198 164 2 r 21 1 pole. 


IN 


——Y 


LONG MEASURE. 


The navigators, or ſeamen, reckon 60 Engliſh miles to a 
degree ; ſo that the circumference of the earth, according to 
them, is 360 degrees x 60 = 21600 miles, 


But 
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But Mr. Norwood, by an experiment made between Lon- 
don and York, in the year 1635, found, that 367196 feet = 
69 miles and 958 yards make a degree ; according to whom 
the circumference of a great circle = 25035 miles. 

And according to the Tranſactions of the Royal Academy 
of Sciences at Paris, anno 1687, 57060 toiles = 365184 
Engliſh feet = 69 miles 288 yards make a degree on this ter- 
raqueous globe. 


SQUARE MEASURE. 


Sq. Inch : 
144 = 1 ſqr. foot. 
1286 = 9 = 1 (qr. yard. 
39204 = 272] = go; == x perch, 
1568160 = 10890 = 1210 = 40 = 1 rood, 
| 62722649 = 43560 = 4840 = 160= 4&g= 1 acre, 


4” 14439600 — 27878400 = 3097 boo = 102400 = 2560 == 640 =1 ſq. m. 


— 


This table will be uſeful in menſuration of ſuperficies. 

N. B. The leaſt part of long meaſure was at firſt a barley- 
corn taken out of the middle of the ear; and being well 
dried, three of them in length were to make one inch. 


CLOTH MEASURE, 


Inches. 
21 2 1 nail. 

= 4 = I quarter. 
36 = 16 = 4 = 1 yard. 

= 20 = 5= 1 ell Engliſh, 
| =.12 = 3 = ell Flemiſh. 
54% = 24 22 0'== x elf French. 


Note, all Scotch and Iriſh linens are bought and ſold by 
the yard ; but all Dutch linens are bought by the ell Flemiſh, 
and ſold by the ell Engliſh, 


TIME. 


Time only ſhews the duration or mutation of things, a 
year being the ſtandard, or integer, by which ſuch continu- 
ation or change is computed. And a year is that ſpace of 
time in which the ſun (apparently) completes its revolution 
from any one pojnt in the ecliptic (an imaginary circle in 
the heavens) to the ſame point again. 

„5 : Seconds. 
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Seconds. 
60 = 1 minute. 
3600 bo = 1 hour. 
$6400 = 1440 = 24= 1 day. 
131556937 = 525949 = 8766 = 365.5" 48. 57"= 1 year. 
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RULE. 
ALWAYS begin with thoſe figures of the loweſt or leaſt 


denomination, and add them altogether into one ſum; 
then conſider how many of the next ſuperior denomination 
are contained in that ſum, ſo many units you muſt carry to 
the ſaid next ſuperior denomination, to be added together 
with thoſe figures that ſtand there ; ard if any thing remain 
over, that overplus muſt be ſet down underneath its own de- 
nomination z but if you cannot otherways diſcover how 
many of the next ſuperior denomination are contained in that 
ſum, divide it by the number of units contained in one of the 
next denomination ſuperior thereto, and ſet down the re- 
mainder, and carry the quotient. And ſo procced on from 
one denomination to another, until all are finiſhed, 


1. A merchant buys ſix bags of Canterbury hops, Ne x, 
of which weighed 2 cwt. 2 qrs. 10 lb.; N 2. 2 cwt. 1 qr. 
16 lb.; Nè 3. 2 cwt. o qrs. 241b.; NY 4. 2 cwt. 3qrs. 
only; Ne 5, 2 cwt. 1 qr. 12 Ib.; N®6, 2 cwt. I qr. 16Ib.; 
beſides a couple of pockets, ditto, that weighed 585 1b. each. 


How many hundreds weight has he to pay carriage for, on 
bringing them to town ? | 


Bags, 
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Cwt. 15 2 27, the anſwer, 


2. In a gentleman's ſervice of plate there are fourteen 
diſhes, weighing 193 oz. 13 dwt.; plates thirty-ſix, weigh- 
ing 421 Oz. 11dwt.; four dozen of ſpoons, weighing 
104 oz. 6dwt; fix ſalts, chaſed, weighing 32 oz. ; knives 
and forks, weighing 83 0z. 9 dwt. ; fourteen preſenters, 
weighing 113 0Z. 4 dwt.; in mugs, tumblers, beakers, and 
other odd pieces, weighing 264 oz, 18 dwt. ; filver tea-kettle 
and lamp, weighing 126 oz. 9 dwt.; and the reſt of that 
equipage 93 oz. 2dwt, What quantity of plate had the 
butler under his care? 


oz. dwt. 
Fourteen diſhes - - - - - wrt. 193 13 
Thirty-ſix plates - - - - - wt. 421 11 
Four dozen of ſpoons - «- - wt. 104 6 
Six ſalts = - - - - - wt. 32 = 
Knives and forks - = wt. 85 9 
Four preſenters - - - - - wrt. 13 4 
Mugs, tumblers, beakers, &c. wt. 264 18 
A filver tea-kettle, &c. - wrt. 126k 
And the reſt of that equipage - wt. 93 2 


— 


OZ. 1432 12, the anſwer, 


The diſtance betwixt two places is ſuch, that if three 
miles and five furlongs is taken from it, what remains 13 
equal to eight miles, four furlongs, and 100 yards; what 
is the diſtance of theſe two places ? 

| | M. F. Yds. 

SN 
8 4 100 


2 — 


12 1 100, the anſwer. 


— — — 
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4. In my ſurvey of the river Glen, from Baſton-hedges to 
the Qutfall, I found the ſeveral diſtances as follow : 


- 
* 
— 


To Clarke's houſe - - - + 
To the toll- bridge 
To the falling in of Bourn-Eau 
To Gutram-cot - +» = 
To Pinchbeck- ba 
To Money- bridge 
To Herring- bridge 
To New- bridge 
To Bondman- bridge 
To Stone-goat - - = = 
To Surfleet bridge 

FE” 


6 44 + +43 
} wm 


To the Half-penny-tol 
To the Outfall - 


11 11==Hdvdl| 


AIS 
+ 


From Baſton-hedges to the Outfall - = 14 5 18 


5. A father was 18 years four months old (reckoning 13 
months to one year, and 28 days to one month) when his 
eldeſt child was born. Betwixt the eldeſt and ſecond, were 
11 months, 10 days. Betwixt the ſecond and third, were 
three years, eight months. When the third is 12 years, 
ſix months, 20 days, how old is the father? 


ä 

18 4 = 
— 11 10 
x Fo 

12 6 20 


Vears 35 4 2, the anſwer. 


6 — — 
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S.E C-T. II. 
SUBTRACTION of WEIOHTs, Mrasuges, Ce. 


I refer the young ſtudent to the general rule for ſubtrac- 
tion, Chap. I. Sect. III. | | 


1. Having 


64 SuBTRACTION of Wichrs, &c, Book [, 
1. Having bought two hundred weight and three quarters 


of ſugar, and fold thereof one hundred, two quarters, and 
14 pounds; what is yet unſold ? 
cwt. qr. Ib. 
5 
. 


2 


Cut. 1 — 14, the anſwer. 


_ — 


2. A father was 24 years, 9 months, 10 days old, when 
his eldeſt ſon was born; and is now 56 years, 3 months, and 
22 days, How old is the ſon ? 


Y. M. D, 
56 3 22 
24 9 10 


31 7 12; anſwer. 


W — — _. 


3. Received in lieu of two gold repeaters, ſent to Jamaica 
in 1756, the five cheſts of indigo following ; and on a like 
adventure in 1758, the ſubſequent five cheſts, The queſtion 
is, how much indigo I had leſs the ſecond time than the firſt? 


Anno 1756. Anno 1758. 
cwt. qr. Ib. qr. Ib. cwt. qr. Ib. qr. lb. 
No 2 1 16 Tare 115 NI 13 7 Tare 1 4 
2 22 11 I 19 1 1 4 
3 22 12 I 13 3 1210 I 2 
4 2 = 19 I 14 4 1= 13 = 27 
58 2317 I 21 5 2.- 1x ent. x: © 
Groſs 12 19 I 3 26 Groſs 8 2 2 I 1 15 
— I 3 26 Tare 1 1 15 Tare 


Net 1 7 — 21 firſt venture. 2 


— 15 ſecond —— 


3 6 difference. 


4. Jacob, by contract, was to ſerve Laban for his two 
daughters 14 years; and when he had accomplithed 11 years, 
11 months, II weeks, 11 days, 11 hours, and 11 minutes; 


pray how long had he yet to ſerve ? 
11 V. 
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V. M. W. D. H. M. 
Y MWD EM a --> 
7 Dk (I + Þ - I OO 


Anſwer 1 9 3 2 12 40 


5. When the air preſſeth with its full weight in very fair 
weather it may be demonſtrated, that there preſſeth upon a 
human body about 302 cwt. 2 qrs. 25 Ib. of that fluid mat- 
ter; and in very foul weather, when the air is moſt light, 
273 cwt. 1qr. 20 lb. What difference of weight lies on ſuch 
a body in the two greatelt alteratioas of the weather ? 


cwt. qrs. Ib, 
302 2 25 
27 3:20 


8 


— 


Ct. 29 1 5, the anſwer. 


* K Xx K * * K K K X K * * 4 * * * * * & 4 & * * 


SECT. . 


REDUCTION. 


EDUCTION alters or changes any ſuperior denomi- 

nation propoſed, into any inferior or leſſer denomination 

required; ſtill keeping them equivalent in value. And the 
Contrary, 


R U:L-E. 


Conſider how many units of the denomination required, 
make one of that denomination propoſed to be reduced 
(which is eaſily known by its reſpective table) and with that 
number of units multiply or divide the denomination pro- 


PR, and their product, or quotient, will be the number re- 
quired, UE 


F | 1. Re- 


denomination, adding thereto all the numbers that are of 
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1. Reduce 7531. into pence, 
wo. 
15060 ſhillings, 
12 


— __ - — 


180720 pence, 


— — — 


Or, 7531. may be reduced into pence at one operation. 
Thus 240 | 
2012 
1506 
8 
180720 = pence in 7531. as before, 
8 
But when the numbers propoſed: to be reduced are of ſeve- 
ral denominations, and it is required to bring them all to the 
loweſt, you muſt reduce the higheſt or greateſt denomination 
to the next lels, adding the numbers that are of that leſs de- 
nomination thereto; then reduce their ſum to the next lower 


that denomination, and ſo proceed gradually on until all be 


Kniſhed. 


2. Reduce 3751. 17 8. 103d. into farthings. 
b. 


375 17 165 
20 


7517 = the ſhillings in 3751, 178. 
I2 


90214 = the pence in 3751. 178. 10 d. 
4 | 
360859 = farthings in 3751. 17 8. 1074, 


1 —— —„[ 


3- In 384627 farthings, how many pounds ſterling ? 
4] 384627 
12] 961564 pence. 
20] 8013 ſhillings 02 d. 
[£460 13 0zd. 


Note, 
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7 


Note, the remainder is always of the ſame denomination 
with the dividend. 


4. In 648385 grains, how many penny-weights, ounces 
and pounds? 


20) 
24) 648385 ) 27016 penny weights. 
168 = 


38 12)1350 0zZ. 16 pwts. I grain. 


14 
— 112 b. 60z, 16 pwts. 1 grain. 
1 gr. 
5. In 17 cwt. 3qrs. 14 1b. how many ounces ? 
4 cwt. qr. 1b. 
88 8 os 8 nb 
71 quarters, 112 84 + 14 — 98. 
28 — 
— 2002 lb. 
568 16 
142 — 
32032, anſwer, as befors. 
2002 pounds. ——— 
16 


32032 ounces. 


6. Reduce 93 tuns, 15 cwt. 2 qrs. 12 lb. 13 02. 14 dt. 
into drams. 


Tuns. cwt. qrs. 1b, oz. dr. 
03 16-443 43-14. 
20 


1875 hundreds, 
22568 1875 X 100 = 1975007 
1375:X- 13 = 21 ſum 210068. 


21068 lb. 58 + 12 = 
16 


— — 


3201101 ounces. 
16 
53777630 drams, 
—— F 2 In 7 
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7. In 17 tankards, each weighing 27 oz. 14 dwt. 16 gr. 
how many grains ? 


oz. dwt. gr. 
1 
20 


— 


554 penny-weights. 


13312 grains in one tankard, 


17 


— — 


226304 grains, the anſwer. 


— — 


8. In 53777630 drams, how many tuns? 


drams. 16) o zs. 28) lb. 4) 
16) 53777630 ( 3361101 ) 210068 [7.502 


57 16 140 — 
97 110 68 2011875 cwt. 2 qre, 
BY 141 — —_ 
16 — 12 93 tun, 15 cwt. 
30 13 e ee 
N —— — Tuns. cwt. grs. Ib. oz. dr. 
| 14 Anſwer 93 15 2 12 13 14 


—— — 


9. The ſilk mill at Derby contains 26586 wheels, and 
97746 movements, which wind off, or throw 73726 yards 
of ſilk every time the great water- wheel, which gives mo- 

tion to all the reſt, goes about, which is three times in a mi— 
nute. The queſtion is, how many yards of ſilk may be 
thrown by this machine in a day, reckoning ten hours a 
day's work; and how many in the compaſs of a year, deduct- 
ing for Sundays and great holidays, 63 days, provided no part 
of it ſtand ſtill ? 


73726 
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73726 yards at 1 circumvolution of the wheel. 
X 3 


221178 yards in a minute. 
x 60 

13270680 yards in an hour. 
X 10 


132706800 yards in a day. 
302 = 365 — 63 


2654136 
3981204 


— — 


40077453600 yards, the anſwer. 


10. In 4712 nails of Holland, how many yards, ells Eng- 
liſh, and ells Flemiſh ? g n Eng 


414712 5 1178 
4 1178 quarters ö | 235 ells Engliſh 2 yards. 
204 yards, 3 1178 
| 392 ells Flemiſh z yard. 


Sometimes multiplication and diviſion are both required to 
anſwer the queſtion ; as in the following. 


11. In 491 barrels of beer (London meaſure) how many 
hogſheads, gallons, and pints ? 


461 barrels 
2 


—— 


3) 932 (327 hogſheads, and 1 barrel = 36 gallons. 


54 
— 17694 gallons, 
1308 X8 
— 141552 pints. 
17694 gallons. 


— F 3 12. In 
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12, 1 deſire to know how many days, hours, minutes, 
aud ſeconds, fince our Saviour's nativity, it being accuunted 


1772 years! 


31556937 ſeconds in a year, 
1772 years, 
63113874 
220898559 
220898559 
31556927 


60 55918892364 ſeconds in 1772 years, 


Co! 931981529 minutes 24 


241599692 hours 19 24 


633320 days 12 hours 19 24” 772 years, 


13. In how long time would a million of million of money 
be in counting, ſuppoſing Ic l. to be counted every minute, 
without intermiſſion, and the year to conſiſt of 305 days, tive 
hours, 45 minutes ? 
100) 1000000090C09 = 10000000000 minutes. 

Years days h. m. 
In 1 year minutes 525945 ) I00000C0000 ( 19913 144 5 55 


4740550 the anſwer required. 
1245-0 
1705550 


1440 ) 207715 Rem. 100 pounds, 


637 
611 


600 355 


—— — — 


55 
A Ceograpbical Quxsriox. 
T4. There is a city in a certain ifand 708 mites more 
diſtant from the tropic of Cancer, than another under the 


ſame meridian is from the artic polar circle. What cities 


are thule, what are the diſtances of thoſe cities from the 
equator, and what from each other; remembering the polar 
circle is about 23% degrees from the pole, as is the tropic 

| | from 


Chap. II. REDUCTION. 71 


from the equator ; and in this pleaſe to conſider 60 geogra- 
phical miles as a degree ? 
Tropic of Cancer 239 30 from the equator, 


21 30 halt the temperate zone. 
60) 708 (1148; 22 5 54 half 708 mile, 


50 54 latitude of the firſt city. 
23? 30' polar circle from the pole. 


21 30 halt the tempcrate zone, as before, 


— —————— 


4 
— 5 $54 the half of 708 miles. 


90 — 39 6=50 54 latitude of the ſecond city. 

Conſequently they have each the lat. north, and anſwer to 
Chicheſter in Suſſex, Tongeren in Germany, and Upres in 
Flanders, | 

15. I would put 60 hogſheads of London beer into 30 
wine- pipes, and would know what the caſk muſt hold that 
receives the difference; 231 folid inches being the gallon of 
wine, and 282 that of beer. | 


60X 54 = 3240 gal, of beer. 30X 126 = 3780 gal. wine meaſ, 
282 


2 231 
648 378 

2592 1134 

648 756 


912630 inches of beer, 873180 
913680 — 873180 = 40500 inches difference. 
282) 40500 (143 gallons, two quarts, and almoſt a pint. 
emains 33 inches, 35 th, being a pint. 


Chronological QUEST tos. | 


* 


16. England was conquered by William I. OQ. 4, 1066; 


his ſon William II. came to the crown, Sept. 9, 1087; and 


left it Aug. 2, 1100. William III. received it Feb. 3, 1689; 
and dicd March 8, 1701. How many days did each of theſe 
princes govern, reſpect being had to the intercalary days 
(added to February every leap-year) as they aroſe in the 
courſe of time? | | 
Note, Every fourth year is leap-year, or biſſextile; to 
find which are ſuch, divide the year of our Lord by 4, and 
When nothing remains, thoſe are the leap- years, and to ſuc 
Juu add Ong day more than 365. | 
F-4 1066 
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= remains 2, ſo that 1068 was leap- year. 


And in the reign of William T. were five intercalary days. 

Between September 9, and October 4, are 23 days. 

1087 — 1066 = 21 years all but 25 days, William I. reigned, 
305 x 21 = 7665 days. 

Therefore 7665 + 5— 25 = 1645 days, William I. reigned. 


25 


— remains 3, therefore 1088 was leap-year. 


And in the reign of William Rufus 4 intercalary days. 

Betwixt Aug. 2, and Sept. 9. are 38 days. 

1100 — 1087 = 123 years all but 38days, William II. reigned, 
205 * 13 = 4745 days. 

Therefore 4745+4— 38 = 4-711 days, William II. reigned. 


63 | 
remains 1, ſo that 1692 was leap- year. 


And in the reign of William III. 3 intercalary days. 

From Feb. 3, to March 8, are 33 days. 

1731 — 1689 = 12 years and 33 days, William III. reigned, 
305 x 12 = 4380 days. | 

Therefore 4380 + 33 + 3=4416 days, William III. reigned, 


17. Richard I. ſucceeded his father Henry II. July 7, 
1189; John, his brother, ſuccecded him Apiil 6, 1199; 
Richard II. ſucceeded Edward III. on the 21ſt of June, 1377, 
and was depoſed by Henry IV. on the zoth of Sept. 1399. 
The third Richard cauſed his nephew, Edward V. and his 
brother, to be murdered on the 18th of June, 1483; and 
was ſlain himſelf on the 224 of Aug. 1485; how many day; 
was the realm governed by the three Ricnards, reſpect being 
ſtill had to the intercalary days as they happened? 


189 ? | 
—— remains 1, ſo that 1192 was leap-ycar. 


4 
And in the reign of Richard I. were 2 intercalary days. 
Betwixt April 6, and July 7, are 92 days. 
1199 — 1189 = 10 years all but 92 days, Richard I. reigned. 
365 x 10 = 3650 days. 
And 3650 + 2 — 92 = 3560 days, Richard I. reigned, 
remains 1, ſo that 1380 was leap-year. 
4 
And in Richard Il's reign were 5 intercalary days. 
From June 21, till September 30, are 191 days. 


1399 — 1377 == 22 years, 101 days, R chard II. reigned. 


365 & 22 = 8030 days. 
a 7 And 


1625 — 1602 23; but as the date altered at our La 
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And 8030 + 101 + 5 = 8136 days, Richard II. reigned. 


remains 3, ſo that 1484 was leap-year. 
4 
And in Richard III's reign was 1 intercalary day, 
From June 18, till Auguſt 22, are 65 days. 
1435 — 1483 = 2 years, 65 days, Richard III. reigned 
365 X 2 = 730 days. 
And 730 ＋ 65 ＋ 1 = 796 days, Richard III. reigned, 
Laſtly, 3560 + 8126 + 796 = 12492days, the antwer. 


18 The firſt queen Mary came to the crown, July 8, 
1553; ſhe reigned five years, four months, and nine days. 
Her ſiſter Elizabeth ſucceeded ; and James I. came to her 
throne the 14th of March, 1682; he left it to his ſon 
Charles I. on the 27th of March, 1625, who was forced 
trom it Jan. 30, 1648. The queſtion is, how many days did 
thoſe princes reign; and at the death of Charles I. how lon 
had Enyland been under an uninterrupted ſucceſſion of Pro- 
teſtant princes (Mary I. being the laft profeſſed Papiſt that 
enjoyed the crown) not neglecting the intercalary days in Fe- 
bruary, as be fore: 
remains 1, ſo that 1556 was leap- year. 

Therefore from 1553, till 1602, were 12 intercalary days, 
and only one leap-ycar in queen e & reign ; ſo that in 
queen Elizabeth's reign were 11 intercalary days. 

From July 8, to Nov. 17, being four months and nino 
diys, are 132 days. Then 355 x5 = 1825 days. 

And 1825 ＋ 132 +1 = 1958 days, Mary reigued. 
1602 — 1553 = 49 years, | 
Betwixt March 14, and July 8, are 115 days. 
Then 365 — 115 = 250. Alto 305 x 49 = 17885 days. 
And 17885 ＋ 250 + 12 = 18147 days to the beginning of 
ames's reign, 


Then 18147 — 1958 = 16189 days. Elizabeth reigned. 


1602 


remains 2, ſo that 1604 was leap- year. 


Conſequently from 1602 till 1625, were fix n days. 
* + y-days 

the interval was no more than 22 years, and 13 days. 

Nilo 305 * 22 == 8030 days. 


3 80 30 + 13 + 6 = 1049 days. James I, reigned. 
I 26 . 


Do remains 1, ſo that 1628 was leap- year. 


There- 


———— ͤ — ——— * 
— . EI. ˙² U 
= — 


—— 2 


— — 


— —— ́ —— 
= a = — 


— ſ — — — 


rr rr 
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Therefore from 1625, till 1648, were fix intercalary days, 
1748 — 1625 = 23 whole years, Charies reigned, 
From March 27, till Jan. 30, are 309 days. 
Alto 365 X 13 = 8395 days. 
Jherchore 8295 + 309 + 6 = 8710 days, Charles I. reigned. 
J ben 16189 + 8049 + 8710 = 32948 days, the anſwer, 
19. A grant was made Dec. 14. in the 10th of Henry J. 
who began his reign Aug. 2, 1100; it was reſumed Nov. 19, 
in the 4th of Henry III. who came to the crown Oct. 15, 
1216; it was revived the 16th day of July, in the 13th of 
Henry VII. who afcended the throne Aug. 22, 1485 : but 
it was a fecond time revoked, and fnally ſuppneſſed in the 
1th of his ſuccchhor Henry VIII on the 1oth of May, 
Now as this man's father aid July 24, 5%, the quefiion 
is, how many days was this grant in force, and how many 
did it lie dormant ? 
tleory l. began his reign Aug. 2, 1100. 
Then 1100 + 9 = 1109, when the grant began, Dec. 14. 


Henry III. began Oct. 19. 1216 + 3= 1219, I. ov. 19. 


he fiſt continuance of this grant 110 years wanting 29 
days; 2:d in that period are 27 intercalary days. 
*.* 365 X 110 = 40150, and 40150 + 27 — 26 = 40151 
days, firit continuance, 
Henry VII. began his reign Aug. 22, 1485. 
1485 + {>= 1498, July 16, grant realiumed, 
Hemy VII. died, and Henry VIII. ſucceeded, July 21, 1509, 
150G + 15 =1524, May 20, grant ended. 
1524 — 1497 = 27 years, wanting 57 days, 
And in thote 27 years, are 7 intercalary days. 
365 X27 == 9255 + 7 — 57 os days, laſt in force, 
'4 hen 40151 + 9805 = 49956 days, the grant was in force. 
. 
Again, Henry III. began his reign. Oct. 19, 1210. 
1216+ 3= 1219, Nov. 19, grant reaſtumed, 
Henry VII. began his reizn, Aug. 22, 1485. 
1485 + 13 = 1498. July 16. 
1433 — 12:9 = 279 years, bating 126 days. 
In which period are 09 intercalary days. 
. 279. x 365 = 101835, and 101835 + 69 — 126 
= 101778 days, ſuperſeded. Q. E. F. <7 
N B. This quettion was taken from Clare's Introduction 
to Trade, &. who makes the time of the continuance oi 
the grant nine days leſs than found by the ſolution above; 10 
would adviſe the young àaccomptant to try Which is right. 
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RULES f PR AT ICR. 
FIYHE rules of Practice, from heir great and frequent 
ute, deres their name, and are contrived ipeedily and 
compendiouſly, to caſt up any ſort of goods or merchandize. 
S EU 
PRACTICE & MULTIPLICATION. 
CAS.E.:Þ 


To multiply by a mixed number; that is, a fraction joined 
wien a whole number. 


RU LE. 


When you have multiplied by the whole number, take 


2 L T2 g 1 K 3 bo 
1, +, 3, 3, , or Whatever part it may be of the multipli 


cand, which, added to the product, will give the true anſwer, 


1. In 57 fodder of lead, each 2. In 359 pieces of Nor- 


195 cwt, how many cwt. ! wich ſtuffs, each 231 yards, 

57 how many yards. 
19% 359 

„ 234 

1083 — 
282 1077 

718 
11113 cwt. in all. 892 


83467 yards. 
3. In 27 hogſheads of ſugar, 


each containing 73. cwt, how | 4. In 354 pieces of Kerſey, 


many hundred weight ? each 254 yards, how many 
27 yards? 
£ 354 
— 27; 
189 —— 
13 =5 2478 
282 708 
— 177 
209 887 
— 4437 2 
98974 


n 
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To caſt up any number of things, not exceeding 12, at 
any given price. | 
K U-L-E.. 
Multiply the price by the quantity or number of things, 
always obſerving to carry from one denomination to another, 
as in addition of money. 


1. What coſt ſeven ſtone off 2. What coſt gewt, of trea- 
beef, at 25. 7d. per ſtone? cle, at x1. 17 8. 45d. per cwt? 


6. d. 6 
2 7 I 17 4; per cut. 
7 9 
18 1, the anſwer. 16 16 22, the anſwer, 


3. What coſt five ſheep, at | 4. What coſt 10 yards of 


— 
— 


11. 175. 6d. each; broad- cloth, at 17s. 101 d.? 
„ . $. . | 
„ | 17 10% 

5 | IO 
19 7 6 818 9 
5. What coſt 11 geeſe, at 6. What coſt 12 cut. of 

Is. 71d. each: ſugar, at 31. 178. 73d, 
8 R © 
1 72 317 71 

11 12 
18 12 | L, 46 11 9g 


— — — 


Note, If the given quantity is 13, multiply the price by 
12; and as you multiply, add to it the price of one, and the 
reſult will be the anſwer. 


Il. 8. 8. 

What coſt 13 cwt, at 4 13 74? 
13 
£ 60 17 45 


Thus 


21 


E 
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PRACTICE. 
Thus performed, 3x 12 = 36 + 3 = 39 farthings. 
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3 and carry 9. 


Then 7 X12 = 84 +9 +7 = 100d. - 
Alſo 3X12= 36 +8+3= 47s. - 
1 = 17 angels, 
Laſtly4X 12 = 48 +8 +4 = 60. 


And 1X12=12 + 4+ 


CAS 


4 and carry 8. 
7 and carry 4. 
1 and carry 8. 


E. III. 


When the quantity exceeds twelve. 


R U 


L E. 


Find two numbers in the multiplication table, which be. 
ing multiplied together, will make the quantity; then mu!- 
tiply the price by one of thoſe numbers (it matters not which 


you multiply firſt by) and that product by the other number, 
and the laſt product will be the anſwer. . 


1. What coſt 15 cwit. of| | 


treacle, at 11. 75, 9d. per cwt.? 


3 

$33 

| 5 
{20 16 3 


3. What coſt 56 1b. of Hy- 
ſon tea, at 1 58. 97d. per Ib.? 
| A a 


— — — 


3 
3 
£44 4 4 


©, What coſt 108 lb. of nut- 
megs, at 12s, 34 d. per lb. 


12 
7. 3-0 
9 
166 9 9 


2. What coſt 27 ounces of 
ſilver, at 5s. 94d. per oz. 


3 

3 

9 

£97 106 n 


4. What coſt 77 cwt. of 
madder, at 3l. 15s. 6d, p.cwt.? 


7 

26 8 6 
UT 

{ 290 13 6 


— 


6. What coſt 132 gallons of 


wine, at 58. 4d. per gallon ? 


12 


34 
11 
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To find the price of a groſs; firſt find the price of -a do- 
zen, by multiplying by 12; which product multiplied alſo 
by 12, gives the price of a grols, 


What coſt ſeven groſs of buckles, at 18. 115d. per pair ? 


I 114 
12 


—— 


1 3 3, price of 1 dozen pair. 
12 
13 19 - price of a groſs, 
7 


97 13 2, the anſwer. 


—— — 


And to find the price of 1 cwt. at ſo much per pound, 
multiply by four; which product multiplied by ſeven, gives 

the price of a quarter; then four times the laſt product will 
be the anſwer. 


3. 0; | 
What coſt 3 cwt. of tea, at 4 5! perlb. 
4 
— 
I 
6 4 3, price of a quarter. 
4 


24 17 =, price ofacwt, 


3 


(74 11 2, the anſwer, 


CAS E IV. 
When the quantity is a prime number, viz. ſuch an on- 
as no two numbers in the mulciplication table can be found 


to anſwer it. | 
| . 


Multiply by ſuch numbers as come neareſt the quantity; 
and for what is wanting, multiply the price by that . 
an 
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and add to it the other product, and the total will be the 


anſwer. 


1. What colt 29 lb. of Bo- 
hea tea, at 6s. 9 d. perghþ. ? 


. 
6 9 
4 
113 
7 
99 — 
6 9 
{9 15 9 


3- What coſt 68 yards of 
Holland, at 9s. 41d. per yard? 
6 


114 3 
11 
8 
IO QGEZPIICCX 2. 
£10 £0 


5. What coſt 117 ſheep, at 


11.7% 0d:7 


I 
1 


s. d. 
7 


d 
6 
10 


11 


13 15 


51 
9 12 6 S price x. 


2. What coſt 38 lb. of lea- 
ther, at 114 d. per pound ? 


d. 
114 
4 
311 
9 
3 


1. 115 = price X 2. 


— . — 


41 7 2 


4. What coſt 76 quarter of 
wheat, at 11, 17s. 9d. per qr.? 
I2 


6. What coſt 135 yards of 
broad-cloth, at 175. 74 d.? 


6. 0; 

17 74 

12 

1011 9 
11 

116 9 2 


2 12117 == priceX Þ 


{ 160 17 6 


1119 2 21 


T's 


80 PNA CTI CEE. Book J. 


To find the amount per annum of officers ſalaries at ſo 
much per diem, multiply the ſalary or wages per day by 10, 
and that product by q: this laſt product multiplied by 4 gives 
the ſalary for 360 days; to this add one day's ſalary multi- 
plicd by 5, which gives the anſwer. 


If an officer's ſalary be 17 8. 104 d. a day, what is that a 


year:! 
9. . 
17 104 
10 
8 18 112 
1 
80 10 77 
4 
3 2 68 
4 9 54 


4, 329 11 113, the anſwer. 


CASE V. 


When the quantity is 1, 2, 3, 4, 5, 6, 7, or more 
hundreds. 


RULE. 


Multiply the price by 10, and that product by 10 alſo, 
which gives the value of one hundred; then multiply the 
product by the number of hundreds; then multiply that 
product, which gave the price of 10, by 2, 3, 4, or 5, a5 
the tens happen, which place under the laſt product without 
drawing a line; and for the units always multiply the price 
by them, and ſet that down under the former produdls ; fo 
you will have three lines, the ſum of which will be the 
anſwer, 


1. What 


Chap. III. 


1. What coſt 795 yards of 
brocade, at 11. 78. 104d, 


per yard ? 
1 
13 7 10 
10 
13 18 61 
10 
£39. 53.3 
= 7 
G74 17 11 
125 6 107 
. 2. 
£ 1107 4 -+ 


CAS 


FNR 


81 
2. What coſt 368 lamb- 
hogs, at 175. 1* each? 
. 


266 
53 
7 


L 326 
E VI. 


To multiply weights and meaſures, 


R U 


L E. 


Place the multiplier under the loweſt denomination of the 
multiplicand; then multiply the loweſt denomination by the 
multiplier, and divide the product by as many of the loweſt 
denomination as make one of the next ſuperior ; ſetting 
down underneath the remainder, if any, and carry the quo- 
tient to the product of the multiplier and the next ſuperior 
denomination, and ſo proceed till all is finiſhed. 


1. In 11 pieces of kerſey, 
each 17 yards, three quarters, 


three nails, how many yards 
in all? Y. qrs, n. 


7-3 3 
Dt I 
197 1 1. anſwer. 
3. In 38 pieces of tapeſtry, 
each 37 ells flemiſh, 2 qrs. 
nails, how many ells Flemiſh * 
. rs: . 


3 2 3 
2 6 
227 1 2 
3 
1365 
ies . 


2 25, i3n{wer. 


2. In 42 pieces of Holland, 
each 27 ells Engliſh, two 
quarters, three nails, how 
many els in all? 


El. E. qrs. n. 


7111 
6 

165 1 2 
= BI 7 
1157 — 2 


As the next ſuperior deno- 
mination contains only 3, 4, 
or of the inferior ones, 
queſtions of this kind may be 


performed without diviſion. 


4. What 


ſeven tankards, each weighing 


— ů— T —— —e —_——_— — 9 . —— ** 
7 
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4. What is the weight of 


11 oz, 16 dwt. 21 grs. ? 
oz. dts. gr. 
II 16 21 


3 
5. What is the net weight 
of 39 hogſheads of ſugar, each 
weighing 7 cwt. 3 qrs. 171b.! 
Cet. qr. Ib. 


71317 rn. 
Oe xk | 13 
47 118 23) 108 (3 
__ 24 
284 1 24 *? 
23 2 23 23 


——5ð5— 


308 = 1g, anſwer, 


— 


7. What is the weight of 
37 ſmall parcels of tea, each 
weighing 13 ounces 12 dr.? 


Oz. dr. 


a6) 144 (9 


TIC E. Book 1, 


As 20 pennyweights make 
one ounce, we carry as in 
multiplication of ſhillings ; 
and if pounds troy be uſed, 
we carry the ſame as in pence. 


6. What is the weight of 
29 parcels of tea, each 25 1b, 
7 OZ. 13 dr. / 

Ib. oz. dr. 16) 91 (5 


25 7 13 11 


7 
Cwt. = 26) 54(3 
I 2 10 6 11 FRE 


28)173(6 


6 1 13 IO 12 
43 7 13 


6 42 11 2 9 


10 


16) 4402 


12 


— 


All the needful diviſions are 
| here put down. 


8. Whatis the weight of 105 
ingots of ſilver, each weigh- 
ing 21 0Z. 17 dwt. 19 gr.? 

Oz. dwt. gr. 

21 17 19 
10 

218 17 22 
10 


PI 


2188 19 * 
109 8 23 


— — 


| Ozs. 2298 8 3 
24 )1909{( 7 24 ) 220 (9 


22 243302 4 
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Q 


33 


QuEs- 
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QUESTIONS to exerciſe tt e foregoing RULES. 


1. A perſon dying, left his widow 17801. and 12501. to 
each of his four children ; 3o guineas a-piece to 15 of his 
poor relations, and 1501. ro charities; he had been 255 
ears in trade, and at an average had cleared 1261. a year: 
what had he to begin with? 

To widow - » £ 1780 — 
f 1259 Xx 4 children - - 5000 — 
{ 31 10 X 15 poor relations = 472 10 
To charity - 150 


Worth = - +« FL 7402 10 
{ 126 cleared yearly X 255 — 3213 — 


L 4182 10, anſwer. 


2. Suppoſing that for a quarter's rent I paid in money 
51. 7s. 6d. and was allowed for a ſmall repair 18s. gd. and 
tor the king's tax 8s. gd. what did my tenement go at a 
year ? | 

7 7 6 quarter's rent. 
18 9g repairs, 


8 9 tax. 
8 15 —- 
— ra 


35 = =» the anſwer, 


3. At Leiceſter, and other places, they weigh their coals 
by a machine, in the nature of a ſteelyard, waggon and all: 
three of theſe draughts together amount to I17 cwt. 2 qrs. 
101b.; and the tare of the waggon was 13% cwt, How many 
coals had the cuſtomer to pay for ? 


Cwrt. qr. Ib. : 
Cwt. qr. 117 2 10 
13 1X3=39 3 = 
77 3 39 


4. A gentleman hath 5361. per annum, and his expences 
are, one day with another, 18s. 104d. I deſire to know 
low much he layeth up at the year's end? 

G 2 188. 


— . So ——— - 
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— — 4x 13 * 7 = 354. 
3 15 7 : b 8. d. 
13 Year's rent 536 —-— 
ci Expenced - 344 16 111 
FI 7 a 3 
7 Laid up - 191 3 , the anſyer, 


— . 


— 


344 15 112, expended in one year. 


5. A gentleman expendeth daily x1. 78. 10 d. and ar 


the year's end layeth up 3401, I demand how much is his 
yearly income ? 


p S. d. 
1 7 10; expences yer day. 


X 4 OI 


5 11 6 Year's expences 508 14 42 
X17 Tolay up - 340 = = 


72 9 6 Anſwer {848 8 
X 7 — 
507 6 6 
1 7 10t , 


508 14 425 expended in one year. 


* 


— 
— 
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| SECT. IL 
PRACTICE H DIVISION. 
CASE 1. 


AVING the price of any number of things not ex- 
ceeding 12, to find the price of one. 


RULE. 


Place the diviſor under the higheſt denomination (or to 
the left-hand) of the dividend. I hen divide the higheſt de- 
nomination of the dividend by the diviſor, and bring the 
remainder, if any, in your mind only, into the next infe— 
rior denomination, adding thereto what is in the dividend ; 
divide this number as above, and ſo proceed till the whole ix 


finiſhed. 


1. If 3 yards of velvet coſt | 2. If 4 yards of ſilk coſt 
5 |. 35 114 d. what colt 13 J. 115. i coſt 1 yard? 


yard Fe 
J. 2. fs 311 — 
. —4 
4 3 — 17 ꝙ, anſwer. 


1 14 74, anſwer, * 


F 4. If q ells of linen coſt 
3. It 7 cwt. of lead coſt 61. II. 88. $9. what colt 1 ell. 


55. 105d, what coſt 1 cwt.? Fa 
LK 1 8 8+ 
9 1 9 


— L = 3 25, anſwer. 
£ 17 113, anſwer. 3 


— 


eee : 6. If 12 cwt. of loaf ſugar 
5. 11 geeſe coſt 188. 12d. coſt 46 1 9 d. whae coll 


what colt one ? one ? 
8. d. „ d 
18 17 46 12 9 
—11 — 12 
1 745 anſwer. | | - of + 82, anſwer. 


— — | e 


CASE 
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CASE II. 
When the diviſor exceeds 12. 


R U 


L E. 


Find two or more numbers, whoſe product is equal to the 
given quantity; then divide the price by one of them, and 
that quotient by the other; the laſt quotient will be the an- 


ſwer. 


1. If 21 ſat heifers coſt 
1641. 118. 3 d. what coſt 
one? 


{ 7 16 82, anſwer, 


2. If 35 dollars are worth 
#1. 178. 6d, what is the 
worth of one ? 


is Es > 

717 6 
— 5 = 

1 11 6 
+ 7 


— 


— 


L 4 6, anſwer. 


5. If 72 ſheep coſt 821, 105, 
what coſt one? 
3 


2. If 33 lb. of butter coſt 
15 s. 9 d. what coſt one 
d 
1 


poun 


| = 3, anſwer, 


4. If 54 cwt. of treacle 
colt 101 J. 14S. what per 
cwt. ? 


41 17 8, anſwer. 


6. If 132 lb. of tobacco coſt 


51. 18s. 3d. what per lb.? 
| I. 8. 


5 18 3 
— 12 


n K 


9 104 
2 1 


8 


— 


( = 10}, anſwer. 


O—— 


- 1. If 
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I. If there be a remainder in the firſt operation, and none 
in the laſt, place it over the whole diviſor for a fractional part; 
but if there be two remainders, multiply the laſt remainder 
by the firft divifor, and to the product add the firſt remain- 
der, which will be the true remainder or numerator of the 


traction, under which place the whole diviſor for a denomi- 
nator. 


7. If 28 tod of wool coſt 8. If 77 lb. of tea coſt 261, 


25 J. vchat coſt one tod ? what per pound ? 
8: . l. 8. 
25 — — 26 — — 
— 7 PF 
23-14 37 3 15 25» 5 farth. 
4 1 
17 1042 ;d. or y far. — 6 82, 17 farth. 
7X L0 + 327 


73. 
Antwer 68. 83d. + 33 farth, 


II. If vou have the price of any number of groſs, to find 
the price of one, divide the whole price by the number of 
groſs, which gives the price of one groſs; this quotient di- 
vided by 12 gives the value of 1 dozen ; which laſt quotient, 


divided by 12 lic, gives the value of one. 


9. If 7 grofs pair of buckles 10. If gerofs pair of gloves 
coli 5gl. 17s. what coſt I pair? | coſt ꝙ il. 168. what coſt x pair? 
Re v5 
$9 37; = 91 16 = 
* 3 
8 11 — per groſs. 10 4 = per groſs. 
— 12 ＋ 12 
. = 14 Z per dozen. — 17 — per dozen. 
1 —- 12 
—..'2 27 per pair. - 1 5 per pair. 


III. Alſo having the value of a laſt of oats, cole-ſecd, or 
other grain, cuſtomary mcaſure, to find the value of 01- 
buſhel; divide by 3, and that quoticnt by 7, which gives 
the vaſue of a coom ; this laſt quotient divided by 4, gives 
the valuc of a buſhel. 


11. 1 
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11. If a laſt of cole-ſeed 12. If a laſt of oats coſt 5 
coſt 161, what will one buſhel | guineas, what coſt one buſhel 
coſt at that rate? at that rate? 

„ „ Oo i 
«ng 5 5 
* 3 3 
1388 115 — 
7 at 
— I5 23, 5 per coom. — 5 » per coom. 
4 4 — 4 
= 3 952 ( 1 3, the anſwer.! 
7X 3-3 = 24 remainder, 
Anſ. 3s. 94d. + 5+, or 5 far. 
or 3 93, very near. 


IV. Having the price of an hundred weight, to find the 
price of one pound, divide the price of the hundred by 4, 
which gives the value of + of a cwt, which divide again by 


4, gives the value of 71.; this laſt quotient divided by 7, 
gives the anſwer, 


13. If 1 cwt. of hops coſt | 14. Sugar at 31. 13s. 6d. 
51. 9s. 8d. what coſt 1 lb. per cwt. what per Ib.! 
at that rate ? E 9. . 
„ : 317 
5 9 8 ＋ 4 
> 4 — — 
- 39--Z 
n.:7:3 * 4 
＋ 4 — 
— | = 4 9] 
= 6 105 * 
Mos — — 8+, the anſwer, 
— = 113, the anſwer. — — 


V. Having the price of 1 c. great weight, viz. 120 lb. per 
cut. to find the price of one flone, or of one pound, divide 
by 8, which gives the price per ſtone; which quotient di- 
vided by 3, and that quotient again by 5, will give the price 
of one pound, | 


15. Cheeſe 
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15. Cheeſe at 11. 158. per 
cwt. what per ſtone, and per 
pound ? 

J. s. d. 
lr 


3 4 41 per ſtone, 
| 
3 z 


3: per pound. 


T--1-C-E. 


| Book l. 
16. Ditto at 11. 55. per 


cwt. what per ftone, and per 
pound ? 


I . . 
8/1 5 — 
3 3 12 perſtone. 


5 1 2 


25 per pound. 


VI. Or by conſidering, that as 120 pence make 108. every 
108. per cwt. gives I penny, and every 2 8. 6d. gives 1 far- 


thing a pound. 

So that x1. 108. gives 3d. 
and 58. gives 4 d. viz. by in- 
ſpection, 35d. per pound. 


17. Ditto at 11, 7s. 6d. 
per cwt. what per pound? 

Here 11. gives 2d. and 7s. 
6d. gives 3d. 

Or 23d. per pound. 


In the queſtion above, x 1, 
gives 2d. and 58. gives 2 d. 
= 2 d. per pound, 


18. Ditto at 11. 128. 6d. 

per cwt. what per pound ? 
Here 11. 108. gives 3d. 

and 2s. 6d. =+d. 

rs” 3 d. per pound, 


7. Having the price of a ton, to find the price of a hun- 
dred, a quarter, or a pound, divide by 5 and by 4; which 


laſt quotient is the price of an 
remark 4th. | 
19. Carriage at 71. per ton, 
what per pound ? 
d. 


L . 
447 
511 15 
4|= 7 - per ct. 
7|- 1 J per qr. | 
A rg 


hundred ; then proceed as per 


| 20 Carriage at 2 J. 6s. 8 d. 
per ton, what per pound? 


. 
4 
5 11 8 


4 — 2 4 per ct. 
| 
7'= = 7 per qr. 


44. per lb. 
VIII. As 252 gallons of win 


2d. per üb. 
e, &c. make a tun, to ſind the 


price of a hogſhead or gallon, divide the price of the tun 


by 4, which gives the price of an hoglieas ; then divide 


the 
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the price of a hogſhed by 7, and that quotient divided by 
9, gives the price of a gallon? 


21. Port wine at 601. per | 22. Madeira wine at 951. 


ton, what per gallon? _ per ton, what per gallon ? 
8-0. „ . 
4 60 — — per ton, 4'95 = =— per ton, 


| 5 — = per hogſhead, = 15 21 per hogſhead. 


7 1 13 4 71 2 12 91 


— — — — 


| — 4 9 per gallon. | — 7 6: nearly p. gal. 
— | — — 


IX. Having the value of a wey (viz. 256 Ib.) of cheeſe, 
&c. to find the value of 1 lb. or of an hundred weight; di- 
vide the value of a wey by 8, and that quotient by 4, which 
gives the value of 8 lb.; which diviced by 8, gives the value 
of 11b.; or the value of 8 lb., multiplied by 7, gives the 
value of 3} cwt.: which multiplied by 2, gives the value 
of an hundred weight. 


Cheeſe at 21. 18s. 8d. per 24. Dittoat 21. 8s. per wey, 
wey, what per lb. and percwt? any per Ib. and per cwt, ? 
bo 8. d. 22 9. d. : 
$2 18 8 per wey. 8/2 8 — per wey. 
"Rs hs | 4-6 — 
8- 1 10priceof 8 lb. 8'/—= 1 6 price of 8 lb. 
_ 21 per w. — 23 per lb. 
"EF 8; 6, 
Or 1 10 price of 8 lb. Or 1 6 price of 81b. 
* 7 e 
12 lo per { cwt. Io 6 per + cut. 
X 2 | X 2 
I 5. pet ent. 13 


X. A ſtone of wool or locks, in ſeveral manufacturing coun- 
dies 13 15 [b. and 16 ſuch ſtones, 8 tuds, or 240 lb. make one 
| pack ; 
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pack; therefore having the price of a pack of wool, &c. to 
find the price of a tod, ſtone, or pound, divide the price of 
a pack by 8, which gives the price of a tod, which divided 
by 2, gives the price per ſtone; which divided by 3, and 
that quotient again by 5, gives the price of one pound. 


25. Wool at 7]. 5s. per 26. Locks at 41. 155. per. 
pack, what per lb.? pack, what per lb. 
J. d. 


— I 11: 


— 4 per lb. 


s. „ 8. d. 
97 5 84 15 — 
2/- 18 14 per tod. 0 11 Cf per tod. 
3— 9 2 pet ſtone, 3= 5 11: per ſtone, 
3:8 ; 

| 


— —- 77 per lb. 


Or as 240 l. 208., by in- Or by inſpection, 41. 15s. 
ſpection, 71. 58. per pack, per pach-, gives 44d. per lb. 
gives 74d. per lb. 


CASE III. 


When the diviſor is a prime number, or not compoſed of 
two or more numbers, 


RULE. 


Take the whole diviſor, and divide as in diviſion of in- 
tegers; multiplying the remainder by that number of the 
next inferior denomination which makes one of its ſuperior, 
adding to the product what there is in the dividend of the 
ſame denomination vou are then reducing the remainder to: 


divide this ſum as above, and fo procegd in this manner till 
all be finiſhed, 


1. If 


Chap. III. 
1. If 53 fat Lincolnſhire 
ſheep be ſold for 991. 16s. 4 d. 
what was each ſold for on an 
average ? | 


I. . . . „ Gs 
53)99 16 4(1 17 8 


46 
20 


939 
406 
35 
12 


424 


3. At 3151. 38. 10 1d. 
per year, what per day? 

„ . l. . . 

355) 315 3 104(=> 17 3; 


| 
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| 
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2. If 675 J. 12 8. 6d. be 


| equally divided amongſt 138 


men, 


what is each man's 
ſhare ? | 


Dy to Gay i es 
138) 675 12 6 (4 17 11 


123 
20 
2472 
1092 
126 
12 


1518 
138 


4. A prize of 9475]. 16s. 8d. 
be ing divided equally amongſt 
747 ſailors, what is each man's 
thare, after deducting + for 
the captain ? 

. 


59475 16 8 


—— — — 


1895 3 4 captain. 


——},s, d. f. 


74707580 13 4010 2 11 2 


110 537 An. 
20 | 


2213 
719 
12 


— — 


8632 


415 
4 


1660 remainder 166. 


l CASE 
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CAS 
To divide weights and meaſures 


RULE. 
Weights and meaſures are divided exactly in the ſame 


manner as money, due regard 


TICE. 
E IV. 


Book I. 


being only had to the number 


of thoſe of an inferior denomination contained in a ſuperior 


one of the ſame ſpecies, 


1. If 6 pieces of tapeſtry 
contain 227 ells Flemiſh, 1 
quarter, 2 nails, what is the 
length of one piece ? 

El- F. qr. n. 
227 1 2 
— 6 


— 


Ells Fle. 37 2 3, anſw. 


3. What is the length of 
1 piece of linen, if 21 pieces 
are 754 ells Engliſh, 4 quar- 
ters, 3 nails? 


El. E. qr. n. 
754 4 3 
— 
107 4 1 

* 


35 4 3, anſwer, 


5. If 28 parcels of tea 
weigh 6 cwt. 1 qr. 131b. 10 


CZ. 12 dr. what the weight | 


of 1 parcel ? 

Ct. q. Ib. oz. dr. 
0: 1 1 1 

＋ 4 


— — — 


e 
— 7 


— — —— 
- 


2. If 20 pieces of cloth 
contain 438 yards, 3 quarters, 
what does I piece contain? 


Yards 21 3 2, anſwer, 


4. If 322 cwt. 2 qrs. 51b, 
is the weight of 25 hogſheads, 
u hat is the weight of 1 hogſ- 
head ? 

Cwt. qr. lb. 


29223 3 
2 
64 2 1 
— 5 


Cwt. 12 3 17, anſwer, 


ans 


6. If 10 ſilver punch - bowl 
of an equal weight, weigh 
478 oz. 19 dwt. 14 gr, What 
is the weight of one? 

Oz. dwt. zr. 
478 19 14 
— 10 


, Oz. 47 17 23, anſwer. 


= — 25 7 13, anſwer. | 


— —— ——p—ů—ñ—k' ʃvi 


7. If 


It 


Chap. III. 


7. If 103 ingots of ſilver, 
of an equal weight, weigh 
1225 CZ. 12 dwt. 13gr. what 
is the weight of one ingot? 

oz. dwt. gr. oz. dwt, dr, 
103)1225 12 13(11 17 23 
195 
92 
20 


2424 
304 


— —— 


55 


9. If 335 cwt. 1 qr. 22 lb. 
is the weight of 26 hogſheads 
of ſugar, what is the weight 
of one hogſhead ? 

Cwrt. qr. lb. cwt. qr. Ib. 
26) 335 x 22(12 3 17 
75 


23 
* 4 


93 
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99 


8. If 59 parcels of tea of 
an equal weight weigh 2qr. 
Ib. 9g oz. 14 dr. what is the 
weight of one parcel ? 

Qr. Ib, oz. dr. oz. dr. 


59)2 I 9g 14 ( 15 10 


10. A common paſture con- 
tains 53 acres, 1 rcod, 27 
perches; another 65 acres, 2 
roods, 19 perches ; a third 
47 acres, 3 roods; theſe be- 
ing incloſed, are to be divid- 
ed amongſt 59 pariſhioners ; 
how much is each man's 
ſhare ? 


A. =; P. 

53 127 

65 2 19 

4 _ 
OS A. R. P 

590166 3 602 3 1215 

48 

4 

195 

18 
X 40 

726 

136 

is H 2 11. lf 


100 


11. If x17 pieces of Hol- 
Jand contain 4440 ells Eng- 
liſh, and 3 nails, what doth 
each piece contain? 


El. E. qr. n. el. E. qr. n. 


11774440 = 3 (37 4 3 
930 


} 


ERA C-ELECE 


Book J. 


12. The Spectator's club of 
fat people, though it conſiſted 
but of 15 perſons, is ſaid 
(N q.) to weigh no leſs than 
three tons; how much at an 
equality was that per man? 


Tons. 
15) 3 = (4 cwt. anf. 
X 20 


60 


EAS E V. 


To reduce great hundreds (and quarters) 120 lb. to the 
hund. weight; to hundreds, quarters, and pounds, 112 b. 


to the hundred weight. 


RUE. 


Conſider them as ſmail hundreds, and quarters, dividing 


by 2, and that quotient by 7; 


Which laſt quotient added to 


the great weight, gives the ſmall weight. 


In 5 cut. 2 qr. 2 Ib. great 
weight, how much ſmall | 
weight ? 

Cwt. qr. Ib. 

2/5 2 2 


8 


Add — 1 16 


—— — — 


Ct. 5 3 18, mall weight. 


In 17 cut. 1 qr. 21 b. 
great weight, how much ſmall 
weight? 


Cut. qr. lb. 


2117---4- 21 
718.214 
= 26 2dd. 


I 


18 2 19 ſmall weight. 


CAS KV 


To reduce ſmall weight to great weight, 


RULE. 
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RU LE. 


Divide the hundreds and quarters, conſidered as great 
weight by 3, and that quotient by 5 ; which lait quotient ſub— 
tracted from the ſmall weight, leaves the great weight. 


Cwrt. qr. Ib. Cut. qr. lb. 
2118 2 10 ſm. weight. 315- 3 18 ſm. weight. 

51 6 = 20 51 3 20 

Subtr. 1 = 28 Subt. — 1 16 
17 1 12 gr. weight. 5 2 2 gr. weight, 


N. B. The pounds in the firſt diviſion, are taken no no- 
tice of, as being the ſame both in great and ſmall weight. 


A wey being 256 1b. of chceſe, wool, &c. in ſome coun- 
ties of England, is compoſed of 8X8 X 4 = 256lb, = 2 cwt. 
I qr. 4 lb. | 


Cheeſe at 21d. per lb. what per wey ? 


„ Jn fe Ib. 
43 1201256 
8 * ng 
— 1 
I 10 A. 0 
8 BREE 
= | { 2 18 8, as before, 
4 | p 


Anſwer, 2 18 8 per wey. Cheeſe at 21. 8s. per wey, 


what per lb.? 


Or as 256 farthings = 640, 
= 5s. 4d. = + per lb. „ 
8. 


d. | 1 | 
5 4 - 
4 7: 6 
I 1. 4 = 1d. per lb. + 
2 8 


— — —— — 


C23 
16 =-==58. 4d. X 3. | 


— 


218 8 223 d. per lb. H 3 — 


| 


tn. — 
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In 514 weys of cheeſe, how | +5123 weys of cheeſe, at 24d. 
many hundreds ? per Ib.? 
C. qr. Ib. + - 8:4 
2 1 4=1 wey. 122256 
8 6 
18 1 4 _ 
1 4 | 2 8 =— per wey, 
6 3 
109 2 24 x; F4 
8. 31 
1 42 24 „ 
urs $3. $4 
118 1 4 = 514 weys. 1 :6 
— — „124 4, the anſwer, 


QuEST10Ns f e:erciſe | RACTICE by Divisiow, 
1. A draper bought 420 yards of broad-cloth, at the rate of 
145. 1049. per el] Engliſh, how much did he pay for the whole? 
3 


15 102 per ell Engliſh. 
2 113 


11 11 per yard. 
10 


£5 19 2 
/ 
41 14 2 
6 


250 5 the anſwer required. 
2. A draper bought of a merchant 8 packs of broad- cloth; 
every pack had 4 parcels in it, and each parcel contained 19 
pieces; every piece being 26 yards: he gave after the rate of 
four pounds, ſeventeen ſhillings, and ſixpence, for fix yards; 
what came the whole to, and what did it coſt per yard * 


6) 41. 178. 6d. ( 16s. 3d. per yard. 


* 2 
4 14 -© 
13 
21 2 6 per piece. 
| X 1O 
211 5 — per parcel. 
- X 4 
845 = = per pack. 


* 8 
L £7909 = =, the anſwer. 


13 
2» 
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An oilman bought 3 tuns of oil, which coſt him 1511. 
14 3- which happened to leak out 85 gallons; this he is wil- 
ling to ſell again ſoas to be no loſer : | demand how he muſt 
ſell it a gallon ? 


252 gallons in a tun. 
3 tun. 
756 gallons. 
85 leaked, | 
— l. s. 
671)151 1448. 67d. ir, the anſwer. 
X 20 | 


25 
4. A draper bought 242 yards of broad- cloth, which coſt 
him in all 255. 10s; for 86 yards of which he gave 11. 1s. 
per yard ; what did he give a yard for the remainder ? 


C20 "n 8 
11 4 256 10 242 
* 12 91 14 8 — 86 
12 16 — 164 15 4 price of - 156 yards. 
X 7 
— — A 
89 12 156) 164 15 41. 18. 14d. 37 anſ. 
1 2 8 i 5 
A X 20 
12 14 8 price of 86 yds. 775 
X 12 
2.32 
76 
X4 
304 


— — A —— „ — 


— — — 
— — — — 
—_—— — 
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5. A gentleman, at his death, left his eldeſt ſon once and 
a half what he a!lotted his daughter; and to the young lady 
130931. leſs than her mother, to whom he bequeathed four 
times what he left towards the endowment of Hertford col- 
lege, Oxon, viz. 1640 guineas: I-require what he intended 
for his youngeſt ſon, who claimed, under the will, half az 
much as his mother and ſiſter ; how much leſs than 30209, 
did the teſtator die worth, his debts and funeral expences be- 
ing 988 J. 10s? Wo 

20) 1640 guineas. 


+ 82 


, 1722 Hertford college. 
X 4 | 


6888 Wife. 
— 1383 


2)5505 daughter, 
+ 2752 108. 


— ———— 


L 8275 108. eldeſt ſon. 
6888 
3 
2012303 


. mo 10 8. youngeſt ſon, 
8. 
The mother 6888 — 
Eideſt fon 8257 10 
Youngeſt 6196 10 
Daughter 5505 — 
College 1722 — 
Funeral 988 10 


30000 - 29557 10 = 4421. 108. the anſwer. 


6. My purſe and money, quoth Dick, are worth 128. 8d. 
but the money is worth ſeven of the purſe; pray what wat 
there in it! | 


"Vp 


8)12 8 purſe and money. 
1 7 purſe. 


A. 


11 1, money, the anſwer 
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Cwt. qr. Ib. . „ . 
Weight --< 430 Coſt - 97 17 6 
Difference + 1 421 1 

1 2)8g 4 3 
Leſſer lot — 4 36 44 12 17 
Greater - 33 2 53 5 41 


8. A tradeſman increaſed his eſtate annually a third part, 
abating 100 J., which he uſually ſpent in his family; and at 
the end of 3+ years, found that his net eſtate amounted to 
21791. 11s. 8d. Pray what had he at out-ſetting ? 


E 9 . 
Worth at the end of 3r years — 3179 11 8 


4100 13 
31 years = 13 quarters. 13) 3204 11 8 
— 246 10 12 


Worth at the end of 3 years - 2958 1 6: 


4)39258 1 6; 


704 10 42 
Worth at the end of 2 years = 2293 11 2 
+ 100 — — 
42393 11 2 

598 7 92 

Worth at x year's end 2 1795 3 43.” 
＋ 100 — — 

1895 3 4% 
472 15 10 


Anſwer, £ 1421 7 6+ 
9. A 
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9. A certain perſon bought two horſes, with the trappings, 
which coſt 1001.3; which trappings, if laid on the firſt 
korie A, both will be of equal value; but if the ſaid trap. 
pings be laid on the other horſe, he will be double the value 
of tlie firſt; how much did the ſaid horſes coſt ? 

RE Ps: I RT | 
2) 100 (50 — — price of the beſt horſe, 
3) $5@(ib 13 4 price of the trappings. 


Difference , 33 6 8 price cf the other horſe, 
SHE M EEE HE I 
SEC: 

PRACTICE + ALI vor Parrs. 

ff rule is only a contraction of the Golden rule; 

for when the value or price cf one yard, ell, hundred, 
&c. is given, and the price or value of any other quantity of 
yards, eils, hundred, &e, rcguired 3 the {ir{t number or term 
being unity, the gqueition may be performed by aliquot, or 
cyen parts of numbers. An aliquot part of any number is 
fuch, that ii th= ſaid part be taken certain times, it ſhall juſt 
make the number where it is a part. 


TABLES of ALzqQuoT PARTS, 


| Of a rouvd, Of a ſh lling; 
8. d,. KC, 6. d. d. 
10 , 32 f of: 9 = 6=2 |; 
68 ＋ 10 =! of ; 10 ir 
S-= {| 8 = Zof += e 2=,7,||3=3 | 
4-= 3j— 7i= + of! 1 3= 3 2 = + 
342 w — 58 1 TI: j1 4#= Fj =! 
N 298 18 of t 62 _ 1 rr : 
22 — 4 = 3 of 781 9= 575 2 x of : 
18883 — 31 1 0f x C10 227355 || 0.288 + of. 
7x r 3. = of: = 31% 2 3 = W 18 1 off, 
c 
g 421 |. 1 E 10 15 3 7 
| 0 - =15* n= . as 13 377 T 2 3 X's | 982 i 
8 ons F 24 8 |S ns Þ 
| . of, 2 of 2 3 1 mY x 
12-23 EA 12g Hl 71s 4 
14-=2|76=4|134= 4 = wil gi= 3 
16. 218 = 515 44 $— 2 i 2i= 6 of 
48 21 8 4 == 15 5 2. 5 4= „ 5 = of 
N 2 5 5 
| 118=—=p,[10 8 = + 5 b= 1% 2:= of; 
| 12 2 117 6 = 77 r 
126 = l : 


| 


Chap. III. Perrin! - 265 
CASE I. 


When the price of the integer is an aliquot part of a pound, 
or of a ſhilling. 


RULE, 


For the aliquot part of a pound, divide the given quantity 
by that part; the quotient will be pounds, and the remainder 
ſo many times that part. But for the aliquot parts of a ſhil- 
ling, divide as before, and that quotient by 20; the laſt quo- 
tient will be pounds, and the remainder ſhillings. 

But if it be a compound aliquot part, take the firſt aliquot 
part, and then the aliquot part of that part, which laſt quo- 
tient will anſwer the queſtion, 


1. What coſt 737 yards of | F. 743 yards of Iriſh cloth, 
Holland, at 10s. per yard? | at 3s. 4d, ? 


21737 3743 
— 8. d. —— 8. d. 
L 368 10 —, anſwer, L123 16 8, anſwer. 
3, 873 yards ditto, at 6 'B 6. 275 yds, ditto at 28. 6d.? 
8d.? 275 
34873 — s. d. 
44 K-24 4 34 7 6, anſwer. 


1 291 — E, anſwer, 


| 
* 765 yds. of ditto at 2s.? 
3. 3711 yards ditto, at 58. 75 


— 
1 8. 


— 8. 1761 yards ditto, at 15, 
4. 1171 yards ditto, at 45.? | 8d. ? 
114175 141761 
l— s. d. | — 5$, 
L 234 4 = anſwer. 146 15, anſwer. 


9. What coſt 757 yards of dowlas, at 1s. ? 
757 


— 8. 


L 37 17, anſwer. 


—— 


I 
zo 


30. What 
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10. What coſt 957 yards of 11. 1713 yards of ribbon, 


dowlas, at 1s. 3d, * at 7:d.! 
41957 411713 
— 8. d. — Pf. d. 
2239 I 3 31478 = 72 
J. 59 16 3, anſwer. 2 53 10 72, anſwer, 
158. + 18. 3d. = 16s. 3d. | 10s, + 914. = 105. 71 d. 


Here, and in ſeveral questions below, the remainder is look- 
ed upon to be of the ſame denomination with the dividend; 
and the fecond remainder is always added to the firſt, 


12. 737 yards ditto, at icd.? | 13.757 yds. ditto, at 35d. ? 
41737 #1757 
— 8. d. — 85. - 
384 — 10 1194 1 61 
£ 30 14 2, anſwer. £ 11 16 63, anſ. 
135. 4d. + 10d. 148. 2d. 153. ＋1s. "RP 168. 67. 


14. 1511 yards ditto, at 5d. ? 
211511 
— s. d. 
251 2 


L 31 q 7, anſwer, 
78. 6d. + 25. 1d. = 9s. 7d. 

Queſtions in practice admit of various ways of working, 
equally thort, which ſerve as a proof to each other; and in- 
deed practice is beſt proved by practice, though it may be 
proved by leverat other methods. 


15. What coſt 1511 yards of ribbon, at 6d. per yard * 


21511 Or 1511 
— 8. d. — 
1351-377 1 6 10 7385 ᷣ 6 = 
L 37 15 6 anſwer. | f. 37 15 6, anſwer, 
a: 2811511 
; —— . 
£ 37 15 6 


Der —— — — 


; 5 
Remains 31 fixpences = 155. 6. 


16. What 


Chap. III. PRACTICE 109 
16. What colt 1109 yards of ſmall ribbon, at 4d. per yard ? 


111109 | 21110 
; —— 8. d. . . 
121221 1. 4 10 369 8 
| 4 18 9 8, anſwer. L, 8 9 8, anſwer. 
— — | — a 
ve! 109 
1 


1 10 9 8. anſwer. 


— — 


Remains 29 groats, or 4 times 28. 5d. 


17. What coſt 751 yards ditto, at 3d. per yard? 
155 54751 q | 


. — 


187 9 L 9 9, anſwer. 


— 


[ 97 9, anſwer. 


Remains 31 threepences = 7s. 9d. 


18. What coſt 1511 yards of ditto, at 2d. per yard ? 


o ISL. | 14001511 
—— d. | —— s. d. 
251 10 | I2 II 10 
L 12 11 10 } 
— | 
Remaias 31 twopences = 119. 10d. 
19. 1173 yards of ferreting, | 21. 1071yards of filleting, 
at 12d, ? at 3f.f 
— . ——_— d. 
28 146 71. %  3£ 
| £4 0 114, anſwer 
| — — 


20. 713 


m —— —ä wVtdvw——— — 
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20. 713 yards ditto, at 1d? 
120713 


— 8. d. 


L 2 19 5, anſwer. 


— 


TIE. 


Book I. 


22. 1075 yards ditto, at: 
211075 


| 


23. 717 yards, at 2 d. ( 
12) 


4777) 


179; 


145. 11 4d. anſwer, 


CAS 


E II. 


When the numerator of the fraction is more than unity, 


and the denominator 10. 


RULE. 


Multiply the given quantity by the numerator, and double 
the figure in the units place of the product for ſhillings; the 


figures to the left-hand will be 


1. What coft 757 ells of 
fine Holland, at 18s. per ell ? 


757 
9 


681 6, anſwer, 


2. 617 ells ditto, at 168.? 


617 
1 


— 85. 


{493 12 


— — 


3. 577 ells ditto, 14 8.? 
577 


pounds. 


717 ells of long-lawn, at 
8s. per ell? | 
717 
4 


— Ss, 


{ 286 16, anſwer, 


933 ells ditto, at 6s, * 


933 
3 


— — 95 


{ 279 18, anſwer, 


714 ells ditto, at 4s, > 
714 
2 


— 8. 


L142 16, anſwer. 


4. 1187 
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4. 1187 ells ditto, at 12s8.?| 933 ells ditto, at 2s. ? 
1187 
6 


111 


£ 93 6s. anſwer. 


— 


£ 712 4, anſwer, 


—ͤ —— 


A III. 


When the numerator is any number under 12, and the de- 
nominator 12, or under, with or without a cyplicr annexcd. 


R U-L E, 


Multiply the given quantity by the numerator. and divide 
the product by the denominator ; the quotient will he pounds 
cr ſhillings, according to the nature of the queſtion ; and the 


remainder ſo many times the aliquot part expreſſed by the 
denominator, 


1. What coſt 737 yards of | 3. 931 yards ditto, at 168. 
broad cloth, at 18s. 4d.? 8 d.? 


737 | 93! 

11 5 

1218107 614055 
—— 8. —— s. d. 


7 675 11 8, anſwer. 1 775 16 8, anſwer. 


Rem, 7 times 18. 8 d. 211 s. Rem. 5 times 3s. 4 d. = 


8 d. 16 8. 8 d. 
2. 371 yards ditto, at 17 8s. 4. 573 yards ditto, at 198.2 
6d, ? | 573 
| 371 4 
- ti 
f e 8 
\12 — 8. 
"997 e- . £ 458 8, anſwer. 
L 324 12 6, anſwer. —— N 
e Rein. 2 times 48. 2885. 
Rem. 5 times 25. = 6 d. 123. | 


64, | 


112 


| 749 
| 3 
442238 


Jo ＋ 8. 


d. 
1 559 10 — 


— — 


anſwer. 


6. 865 yards ditto, at 138. 
1 


| 865 


3 


L 576 13 4, anſwer, 


Rem. 2 times 6s. 8 d. = 
13s. 4d. | 


PRACTICE: 
5. 746 yards ditto at 158, ! | 


Book, I. 


9. What coft 137 clls of 
Holland, at 118. 8d. 


[137 
7 
12959 
| $: 4 
79 18 4, anſwer.. 


em. 11 times 15%, 
18 3. 4d. 


8 d. = 


7 1 537 ells ditto, at 2s. 
44.1 
| 537 


I2 


4 


Rem. 9 times 1s. 8d, 
15 8. 


223 15, anſwer. 


— — 


— 
— 


7. 713 yards ditto, at 128. 
6 d.! | Ir. 537 ells ditto, at 8 s. 
713 | 537 
5 | 2 
8 3565 5074 
. | [|— s. d. 
L, 445 12 6 anſwer. . 214 16 F, anſwer. 
em. 5 times 2s. 6d, =] 


12s. 6d. 


8. 783 yards ditto, at 128. 
3 | 


| 


L 469 16, anſwer. 


Rem. 4 times 48. ==16 5s, 


| 


,2349 | 


| 


Rem. 4 times 45. =16 5. 


12. 719 c!ls ditto, at 7 5: 
6d.? 
719 

3 


2157 
eee „ 


269 12 6, anſwer, 


8 


Rem. 5 times 28. 6d. = 
12s. 6 d. 
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13. What coſt 157 ells of 

Holland, at 78. 4d. ! 

157 

11 


—ů—ů— 


2727 


[— 3. 
157 11 
Rem. 17 times 8d. = 11s. 


4d. | 
14. 7371b. of bohea tea, 


at 55. 6d 
| 737 
11 


4, anſwer. 


408107 
— s. d. 
{ 202 13 6, anſwer, 


| — 


125 27 times 6d. = 138. 6d. 
What coſt 871 ounces 
PF p ate, at 5s. 4d. ? 


871 
8 


36908 | 
. 


1232 5 +, anſwer. 


Rem. 8 times 8d. = 58. 4d. 
16, 937 yards of kerſey, 
at 45. 84. ? 


837 
7 


35859 


— * 


{ 195 6, anſwer, 


—— 


PRACTICE. 


113 
17. I z ditto at 43. 
64.7 713 yard » AC 43 


713 
9 


—ů— 


40 6417 | 
12 8. d. 


L 160 8 6, anſwer, 


Rem. 17 times 6d. = 8s. 6d. 


18. ards ditto, at 38. 
84. ? 379 Y z At 3 


379 
II 
6o[4169 


1 . . 


C 69 9 8, anſwer. 


— — 


Rem. 29 times 4d. = 95. 
8d. . : 
19. 719 yards ditto, at 38. 

719 
3 

2002157 
. . 

| L 107 17 =, anſwer, 


— 


20. 173 yards ditto, at 28. 
gd. ? 


80 1903 
4 15 9, anſwer. 


— — 


Rem. 63 times 3d. = 155. 


ad. 7 


FUSSY 21, What 


114 
21. What coſt 1735 yards 
of Kerſey, at F F 


| 1735 
7 


— 


W. was, 


8; .Y, 
L 303 12 6, anſwer, 


Rem. 25 times 6d. = 128. 6d. 
22. rds ditto, at 28. 

* 931 yards ditto, at 25 

| 4 

32 


5 
124 2 3, anſwer, 


2 


23. 107 yards ditto, at 2s. 
4d.! 

107 | 
| 7 


601749 


d. 
L 12 9 8, anſwer, 


| Rem, 29 times 4d. = 9s. 8d. 


3d. ! 


713 
9 


8016417 | 
— s. d. 
L 80 4 3, anſwer. 


PRACTICE. 


24. 713 yards ditto, at 28. 
? 


Book, I. 
: 3% 795 yards en, at 18. 
795 
11 
8745 


— d. | 


72 17 6, anſwer. 


— — — — 


Rem. 105 times 2d. = 155, 


120 


26 What colt 173 yards of 
dowlas, at 1s. gd, ? 


173 


80 
8357 1 


— 8 


0. 
L 15 2 9, anſwer. 


Rem, 11 times 3d. = 28. 99. 


27. rds ditto, at 15, 
3 713 yards ditto, at 15 
713 

3 


140139 


ö — 8. 


d. 
L 53. 9 6, anſwer, 


28. 913 yards ditto, at 12, 

4d. ? | ; 

913, 
4 


6o[3052 
. . 


1 
C60 17 4 anſwer. 


—— 


Rem. 17 times 3d. 48. 3d. 


Rem. 52 times 4d. 178. 4d. 
29. What 


E 


E 
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dowlas at 18. 3d. ? 
783 
5 
33915 
. d. | 
{ 48 18 9, anſwer. 
Rem. 75 times 3d. = 18s, gd. 
30. 713 yards ditto, at 1s. 
267: 
7 


12014991 
— s. d. 
L 41 11 10, anſwer, 


SD 
C2 


Rem. 71 times 2d. =1 18. 10d. 
31. What coſt 737 lb. of 
tobacco, at 102d, ? . 


737 


s. d. 


| 
{ 32 4 10%, anſwer. - - 


32. 6731b. ditto, at 10d, ? 


673 
5 


* 


— 


12013305 | 
l=—= . d. 
4 28 — 10, anſwer. 


Or 673 
5 


—— 


613355 


— 8. 


. 560 — 10 


— — — 


PARACTICT 
209. What coſt 783 yards of 33. 9711b, ditto, at 9d, f 


| 


1 


115 


| 97.1 
3 
8012913 
. Hd 8. d. 
36 8 3, anſwer, 
Or 971 
3 
412913 
1 
L 36 8 3 


34. 1713 yards of ribbon, 
at 72d. ? 
[1713 
5 
808565 


ö 


2011070 71 
— 8. d. 


53 10 7, anſwer, 


35. What coſt 1735 yards 


ſof ribbon, at 8d.? 


[753 
N 
e 
3 . 
20 1156 8 


— "-.. þ d 


4 8 10 8, anſwer, 


Or 20 1735 
—— 4 


£346 8, anſwer, 


Rem. 25 times 8d. = 16s. 8d. 


L 28 = 10, anſwer. 


I 2 36. What 


— — — —— oo terns 


| ET 


36. What coſt 753 yards of 
ribbon, at 47d. ! 


| 753 


, 2259 


20 


L 14 2 425 anſwer. 


116 PRACTICE. Book 1. 


37- 783 yards ditto, at 57 
| 783 


38. 575 yards ditto, at 31d. ? 


575 
5 
328 
194. 
2 359 #5 
20 179 8; 
. . 
8 19 87%, anſwer, 
CASE lv. 


When the price is leſs than a pound, or a ſhilling, by 2 


ſingle aliquot part of either, 


R U 


L E, 


Take that aliquot part of the quantity, which ſubtract 
from the quantity ; the remainder will be the price of the 


whole in pounds or ſhillings, 


1. What coſt 787 yards of 
velvet, at 198. per yard. 
787 


29.7 
1 747 13, anſwer, 


2. What coſt 1135 yarns 
1 at 188. 4d. ? 


2 1135 
| 94 11 8 


— —— — 


7 1040 8 4, anſwer. 


3 What 


Chap. III. 
3. What coſt 785 yards of 


velvet, os 17 8. 6 Go 
„ 
a 98 2 6 


L 686 17 6, anſwer, 


4. 937 yds. ditto, at 18s, ? 


250037 
93 14 


{ — 65 anſwer: 


10 7 31 yards ditto, at 160 


31 
— 16 8 


4 bog 3 4, anſwer, 


6. 573 yds. ditto, at 16s. ? 


$1573 
114 12 


Ge — — 


{ 458 8, anſwer, 


— 


7. 1537 yds. ditto, at 158. 


384 5 


—— 


L 1152 15, anſwer. 


5 7 


Mr 536 yards ditto, at 1388. 

5 
178 13 4 

L 357 6 8, anſwer. 


I 3 


PRACTICE. 


| 


[ 
' 


117 
9. 1511 yards dito, at 198 
10 d.? 
ITS 1511 | 
12 11 10 


—_— 


1488 8 2, anſwer. 


10. 1109 yards ditto, at 
19 8. 9 d.? 


1109 | 
13 17 3 


1095 2 q, anſwer. 


I 
TS 


11. 1109 yards ditto at 
19 8. 8 d.? 5 ; 


1109 
9 18 9 8 


1090 10 4 anſwer. 


12. 15M yards ditto, at 


19s. 6d.? 


17511511 
17 ns 6 


1 1473 4 6, anſwer. 


13. 44 yards ditto, at 
19 8. 4 


10737 
24 11 4 


L 712 8 8, anſwer. 


— — 


14. What 


e TR ACTIEN Rd 
P4. What coſt 1736 yards] 16. 1371 lb. ditto, at 101d. 


of ribbon, at 8 d.? 111371 
3 1730 8 171 42 
W 4 5 | 
7 57 17 4, anſwer £ 59 19 72 anſwer, 


1 7. 783 w. ditto, at 10d. 
15. 737 1b. of tobacco, at 110 05 


11 d. 130 6 
121737 
61 5 | 20652 6 
25675 7 4 12 F, anſwer. 


— 


L 33 15 7, anſwer. 


. — — — — 


18. 1173 lb. ditto, at gd, ? 


441173 
293 3 
x 879 9 


L 43 19 9, anſwer. 


CASE V. 


When the price is not an aliquot part oi a pound, or of 
a ſhilling, but may be divided into ſuch, 


R UL E. 


Find two or more numbers, which are aliquot parts, 
whoſe ſum makes the given price; proceed with them #5 
before directed; then add the quotients together, which 
ſum will be the anſwer. 


1, What 


Chap. III. 


1. What coſt 731 yards of 
broad- cloth, at 188. 4d. ? 


147/731 


365 10 
182 15 
1121 16 


L 670 1 
5 Or, 


8 
8, anſ. 


| 


731 
657 18 
1 3 


— .  ——— 


L, 670 1 8, anſwer, 


2. 957 yards ditto, 178. at 
8, ? 
71 42957 


| 


L 845 7, anſwer. 


Or, 


TT 957 


765 12 
179 15 | 


845 7, anſwer. 


155 107 yards ditto, at 168. 
? 


xo Fae 107 


85 12 | 
115 8 


1 87 7 8, anſwer. | 


PRACTICE. 


Iry 


4. 377 yards ditto, at 158. 
4d.? 2 
«T1377 


226 4 
62 16 8 


. 289 * 8, anſwer. 
55 317 yards ditto, at 148. 
817 

221 13 


IG $2 


| 4. 225 17 I» anſwrer. 


— 


8 101 yards ditto, at 128. 


ö 


101 


| Go 12 
i — 16 10 


61 8 10, anfw. 
7. What coſt 713 gallons 
of rum, at 115. 4d. pergallon? 
is + 61733 Bra 


285 4 
1 18 16 


8, anſwer. 


£ 404 -- 


8. 871 allons ditto at 108. 
POE hs : 


+78 th 


285 10 
EEE 


4 204 10 8, anſwer. 


tans 2 — 
ſ 


14 9. What 


PRAC 
9. What coſt 109 gallons of | 


129 


rum, at 
rz 


9s. 8d. per gallon ? 
109 


43 12 
918 


| 
1 33 13 8, anſwer. 


10. 137 gallons ditto, at 
95. 24. ? 


+ +4 137 


45 13 
17 2 


＋ 62 15 10, anſwer. 


4 
6 


— 


11. 719 gallons ditto, at 
fo: 0d 
1s+3-1719 


287 12 
8 19 9 


— — 


4 296 11 9, anſwer. 


12. 473 yards of Holland, 
at 85. 4d. ? 


3+:1473 


118 5 
78 16 8 


£ 197 
; 4 57 yards ditto, at 


I 


1 


8, anſwer. 


157 


4, anſwer. 


T 


TICE. Book I, 


14+ 703 ells ditto at 68. 
22 per ell. ? : a 


703 


| 234 6 8 
8 15 9 


— 


£ 243 2 5, anſwer, 


: 959 ells ditto, 
10d. ? 


6+3 


at 55, 


81959 
159 16 8 
119 17 6 


L 279 14 2, anſwer. 


IS 371 ; ells ditto, at 45: 
5 1250371 
74 4 
3 110 
L 77 5 10, anſwer, 
17. $73 yards of kerſey, 
6 54873 : 
145 10 
| [4 16 6 
4 167 6 6, anſwer. 
| B. 370 yards dito, at 35. 
84. ? 
« 76,379 5 
63 3 4 
£ 6g 9 8, anſwer. 


— — — 


What 


19. 


Chap. III. 


kerſey, at 38. 7d. per yard? 
77 robot 


148 16 10 
11 2 BN 


£ 1. 159 12 9» aer 


20. 11735 yards ditto, at 


z5. © 

4 + 21735 
21617 6 
86 15 — 


£ 303 12 6, anſwer, 


21, 907 07 yards ditto, at 3s. 
2d. ? 


171 7s 
| 


907 2 
113 7 6 
32 4 


[ 143 12 2, anſwer. 


_— 


22. 719 yards ditto, at 
33. | 


76 ＋ 261719 | 
| 71 18 
35 19 


L 107 17, anſwer. 


23. 873 yards ditto, at 28. 
10 d.? | 


3 + 80873 


og 2 6 
114 11 


(C123 13 6, anſwer. | 


PRACTICE. 
19. What coſt 891 yards of 


121 
24. 173 yards ditto, at 28. 
qd. ? 
073 
21 12 6 
2 3 3 


42 2 15 95 anſwer. 


2 I yards ditto 8 
log 55 931 5 at 28 
931 


1 
116 7 6 
715 2 


L 124 2 8, anſwer. 


26. 107 yards ditto, at 28. 
4d. ? 


is + 7 


10 14 
115 8 


2 


L 12 9 8, anſwer: 
27. 735 yards of Iriſh cloth, 
at 28. 3d. ? 
is ＋ 250735 
73 10 
3 


1 13 9 anſwer. 


28. 317 yards ditto, at 28. 


2d. ? 
To Þ+ 127377 
31 14 
2 12 10 


L, 34 6 10, anſw. 
hs 209. What 


oy 
a riſh cloth, at 1s. 11d.? 
12 ＋ . 137 


118 4 
114 3 


L 13 2 7, anſw. 


30: 795 yards ditto, at Is. 
10d. 


1 1 2 5 


705 


66 5 
6 12 6 


1 72 17 6, anfw. 


I. ards ditto, at 1 5. 
6) 713 yards ditto, at 18 


* ＋ 2 713 


— 
35 13 
17 16 


41 6, anſtr. 


— — ä — 


2 913 yards ditto, at 15. 
d.? 


4 
ST +; 6T 913 


PRACIICE. 
- What coft 137 yards | 


| 


45 13 
5 4 4 


——— — 


60 17 4, anſw. 


33. 873 yards of dow, 
at 1s. 39.7 


** + 25 8873 


43 18 
10 18 


{ $4 1 answer. 


Book I, 
34+ 713 yards ditto, at 15. 


713 


35 13 
5 18 10 


2 d. f 


ES * 12 * 


— — 


＋ Ei 11 10, anſy, 


35+ 757 yards ditto, at 


114 d.? 
z +3 +4757 
378 p 
252 4 
| n 
2 725 59 
— 36 _ 525 anſw. 
35. 377 yards ditto, at 
gi d. ? 
L+ 2＋ 7 371 
185 6 
61 10 
45 4: 
72203 8 
£L 214 13 81, and. 
37. 1713 yards of ribbon, 
at 8 d. per yard ? 
i Ts + xs 1713 : 
856 6 
216 11 
142 9 
1 5 1213 4: 
L 60 13 4: 


5. 


Chap. III. PRAC 


38. What coſt 587 yards of 


ribbon, at 5d. per yard? | 
++3[587 


195 8 
146 9g 


$1342 5 
£ $9.2. $, . 


PE en 


TICE. 123 


41. 373 yards ditto, at 5d.? 
i +3373 | 
93 3 
62 2 


— __— 


29155 5 


| L 7 15 5, anſwer. 


42. 715 yards ditto, at 
d. . 


39. 713 yards ditto, at 31 d.? 
64! Is +1715 
175 #1713 — 
17 | 9 4: 
118 10 | | 
| 89 17 RY 208 61 
2 8 386 22 L 10 8 pk, anſwer, 


L 19 6 '23, anſ, | 


40. 731 yards ditto, at 
52d, ? 


$+4730 


——_— 
— 


—vgLBk 1 


43. 757 yards ditto, at 
22 d.? 

s ＋ 14757 
94 72 
63 1 


24157 91 


4 7 17 St, anſwer, 


L 16 15 -, _—_—_ 


CASE VI. 


When the price of the integer is a farthing, or farthings 
joined with pence, or with ſhillings and pence, 


R U 


L E, 


Work for the ſhillings and pence, as before directed; 
then obſerve what part of any of the foregoing lines the 
farthing or farthings are, which take, and then add all to- 


gether, 


1. What 


124 


PRACTICE, Book ]. 


1. What coſt 715 yards off 5. 243 yards ditto, at 3:d.? 


tape, at 1 19, per yard? 


— — 
4459 7 
| 14 107 


þ 


£17657 


| 4 3 14 51, anſwer. 


— 


8. 495 yards ditto, at 14d. 


495 
61 105 
10 31 


10 72 2; 


8 


of 


£ 3 12 21, anſwer. 


51 yards of ſmall rib- 
10 — 2. d.? 


351 
21 58 6 


hy 65 9 


"I" 9 - _ 


i ; Oi + 92s anſwer, 


4. 741 yards ditto, at 23d.? 


11741 
— 
2.4185 3 

Subt. Et. St 


| 


<[243 


£ 3 5 91, anſwer, 


6. 747 yards ditto, at 31d. 


a 1747 


2186 8 
46 Bf 


— 


Ec 233 52 


6— 


1 11 13 Sts anſwer, 


— 


7+ 714 yards ditto, at 41d. 
£1714 

178 6 

«| 59 © 

14 10z 


—— ——— 


e252 105 


— 


12 12 10}, anſwer. 
8. 291 yards ditto, at 42d. 
21291 


898222 
— 4 
O 


£ 5 15 22, anſwer. 


9. What 


Chap. III. 
9. What coſt 747 yards of 
ribbon, at 51d. per yard ? 
71147 
| ——_— 


249 
62 3 


PRACTICE. 


| 15 62 
326 of, * 


16 16 gt anſwer. 


& 


1 : 
19. 210 yds. ditto, at 529.* 


i+3 


I 
4 


210 


| 35 


I 
JS 100 7 


L 5 = 7: anſwer. 


3.8 


11. 737 yds. ditto, at 61d.? 
217.37 
21245 8 
21122 10 

15 44 


20 383 104 


L 19 3 10; anſwer. 


— ä2—2— — — 


12. 11 ards ditto, at 
62d. {3.7 ; 


1173 


— ——— 


31586 6 
173 34 


— — 


P59 94 


— — — 


L 32 19 94, anſwer, | 


„ 


125 
13. 1131 yards ditto, at 
72d. ? 


2171131 
#| 565 6 
2-93 
| 23 65 
2 683 3! 
L 34 3 325 anſwer. 
T4. 711 yds. ditto, at 73d.? 
Tip? 
237 
177 9 
44 5 
1459 2. 


£ 22 19 21, anſwer. 


——  —— 


% I 5: 495 yds, ditto, at 8:9.? 


2 


— - 
247 6 
| 82 6 
10 3} 


elm 0 ow 


ä — 


17 


16. 1157 yards ditto, at 


32, anſwer. 


84d, ? 


1157 


— . — 


578 6 
192 10 


72 31 
843 74 
4 42 3 71 anſw. 


17. What 


126 PRACTICE. 


17. What coft 527 yards of 
ribbon, at Id.? 


21527 "ivy 


#1263 6 
120137 9 

10 114 
200406 24 


＋ 2 20 6 21 anſwer. 


18. 715 yds. ditto, at 93d.? 
21715 
11357 6 
14178 9 
44 8; 


580 11+ 


1 0 


— 


L 29 111, anſwer. 


19. 785 yds. ditto, at 104d. > 
1785 


5 


2557 


L 33 10 6, anſwer, 


od.! 
+ + 319113 


314550 © 
3037 8 
569 64 


8 9 83 
L£ 408 3 FRE anſw. 


20. 9113 yards ditto, at 
34, ? 


Book I, 
21. 415 yds. ditto, at 111d,? 
144415 


+) 8 * 


F 19 9 45 anſw. 


* 


22. 797 yds. ditto, at 112d. 


1711 71797 


308 6 

265 8 
99 72 
16 75 


1% 80 4; 


Ol 


£ 29 = 47, an, 


23. 377 1b, of tobacco, at 


1s. - d.? 
175371 
9 5 6 
2 412 9 
12 4 12 9 
7 84 


24. 171 lb. ditto, at 18. 


3171 


$:3-0: 
}. 4-5-6 
10 82 


138 


” ow 


Chap. III. 


tobacco, at 18. 14d. ? 


25. What coſt 907 lb. of 


- [907 
121 45 7 
al 3 18 7 
18 104 
| 
50 1 523, anſwer. 


26. 175 lb. ditto, at 15. 


1:d,? 
| 
20175 
218 15 
A 1 „1 10 
1 


L 10 — 6%, anſwer. 


| i 


PRACTICE. 


127 


9; 9081 Ib. any. at 18. 
3. 


9081 

+1 454 1 

12 113 10 3 
[_99.2 


30. 173 lb. ditto, at 18. 


3zd.? 
1173 
8 13 
2.3 0 
10 95 
L Il 7 -3, anſwer, 


zt. 957 Ib. ditto, at IS 


27. 137 lb. ditto, at 18. 44d. 
2d. ? e eee eee 
200137 i 47 17 1” 
1. VER 15 11 19 3 
9 07 4319 9 
0 bo fog 115 


1 8 2 87, anſwer. 


2 713 lb. ditto, at 57. 


73 


| 


23 15 4 
21 17 16 6 
2 4 61 


L 43 16 43, anſw. 


ee I 


4 64 — 112 Fa 


32. 875 ells of Iriſh cloth, 
at 18. 44d. per ell? | 


290875 


PRACTICE. 


i 


128 
33. What coſt 879 ells of 
_ cloth, at 1s. 54d. per 
4 0 879 
3143 19 
21 14 13 
4| 313 3 
1 
L 63 3 64 anſwer, 
34. 871 ells ditto, at 1s, 
9 
250877 
z +3 43 11 _ 
14 10 4 
| 5 8 10z 
18 13 


| q | 
L 64 8 44, anſwer. 


6135; 171 ells ditto, at 15s. 
614; 


1 
1 


* 
— — 


0 — by 
00 
0 


— —m——————__———_—_s 


1 13 = , anſwer. 


Book l. 
37: 875 ells ditto; at 15; 
7.9.9 


S375 
43 15 
2117 6 
3 12 11 

| 18 24 


+ - ©» 19134 


tran 


— — 


£ 70 3 7 anſwer, 


a Jo EE 


12 38, 173 ells ditto, at 18. 
3d. 


L 14 


39. 375 ells ditto at 13% 
8:4.? * : 


2 


09 | Wy [ne tH1 


231 12 94, anſwer, 


| — | 40. 721 ells ditto, at 18. 
36. 137 ells ditto, at 18.|83d. ? | 
6 fd. 5 by 2 721 
201137 | 
4 6 17 ++3]18 = 6 
d 3 8 6 | | 6 — 2 
| 5 62 45 —4 
£ 10 14 22, anſwer. L 62 6 83, anſwer. 


| 


41. What 


Chap. III. PRACTICE. 129 


41. What coſt 30y ells of 44. 199 ells ditto, at 1s. | 
Iriſh cloth, at 1s. 91d. per | 103d, 
ell? 


15199 
£51307 _ 
— f 1611 8 
2115 7 A 6-2. 61 
| 7.13.6 14 14 
1316 9 3 
- 39; 22 L 18 17 3%, anſwer, 
— — ö 


L 27 16 57, anſwer. 45- 147 ells ditto, at 18. 


e | 21149, ? 
at 317 ells ditto, at 18s. rr + 21147 
_ 317 | 12 5 
2| 15 17 | 1 # 
. 7 18 6 * 
12 3 8 1 L 14 4 94, anſw. 
$ 


[28 3 | E 175 ells ditto, at 18. 
4 , 114d. 


# 


— — 


£ 1 2 + Fs. 175 
43. 107 ells ditto, at 18. — 
101 d.? | 14 11 8 
LE 52-39 
— 10 117 
17 8 18 4 — — - 
i 17 10 £L 17 6 42, anſw. 
2- 2+ - wa 
| 


L 9 18 41, anſwer. 


— | 


CASE VI. 


When the integer is pounds, ſbillings, pence, and far- 
things, 


RUL E, 


Multiply the given quantity by the pounds; and proceed 
with the ſhillings, pence, and farthings, as in the foregoing 
cales, 


K | I. What 


— — ö»g.S- IE I Tos I rn — — - 


130 PRACTICE. Book l. 


What coſt 137 yards of 
e at 11. 178. 6. 
per yard. ? 


10 ＋ 6 + +77 137 
14s: -d = 95 1 
4.4 13 22 10-8 
2 (4) 1-1: 10 
2 101 


— 


Anſwer { 37 =. 44 


2. 2710 cwt. of ſugar, 4 


21. 38. 7 d. f 
5 ＋ vs 2710 
* 2 
5420 
3. 4d. 451 13 4 
3(s) =] 3317 6 
5 12 11 


Anſwer L <qi1 3 9 


3. 741 cwt. ditto, at 2 
135. 744.7 


To | 741 
31482 | 
13. 9 =\ 494 | 
85 11 * 


— — — — | 


Aniwcr 986 — 8: 


——— 2 —— — — 


4. 947 1K of hops, at 


40. * 10:d 

1 ++ 047 

* 4 

| 3788 
14%. - 0d. = | 662 18 « 
186 =| 78 8 4 
E 7 27-40 
e 


Anſwer „ 4535 13 103 


— 


8. 457 taſt of coleſeed, at 
14]. 175. 95d. per laſt? 


* 
* 14 
398 
319 18 
1 
910 5 
19 — 


Anſwer { 6804 10 95 


14s. d. 
3 4 


III 


6. 375 ewt. of hops, at 
31. 78. 114 .! 


1 375 
* 3 
111125 
78. 6d. =| 140 12 6 
1 
— 3 
7 95 


CASE Vil. 
When the given quantities are of ſeveral] denominations, 


RULE, 


Chap. III. 


PRACTICE 


x38 


| L. 
Find the value of the integers. as in the foregoing caſes 
and for the leſſer denomination in the given quantity, it 


they are the aliquot part of 
price thereby ; but if they are 


an integer, divide the given 
not aliquot parts, divide them 


into ſuch, or of each other, as you can moſt conveniently ; / 
then add ail together, their ſum will be the anſwer. 


ALtQuoT ParrTs in 


One yard the integer. 


Qrs. n. 
3 
— 1 
5 
- 4 = 1 
One quarter the integer, 
Nail. | 
t. - = 2 
1 == 


One ell Engliſh 
Qrs. n. 


2 
| 


nteger . 


WINE! 


I 
I 


W | - D 


— 1 
5 


1 


CLorn MEASU RE. 


| One French ell integer. 


Qrs. n 
1 


— = I} 
i - = yy 
12 = 
1 —- = >; 
8 3 28 5 
— 11 n 


One Flemiſh ell integer. 
Qrs. n. 


111 — — 
IN 


* 


I. 713 yds, 3 qrs. 2 n. of 
kerſey, at 75. 91d. per yard? 


I. 


— — 


2. 17 ells E. - qrs. 2 n. of 
gold brocade, at gl. 10s, gd.? 


2[17 — 2 
3 

s. d 
51 _. 8. d. 
251 8 10 == 10 — 
8 6 2 2 6 
1 43= =3 

2 nails 7 rr price. 

4 bo 9 94, anſw2r. 


3 T 2713 3 3 

6 8 37 13 4 

1 5 
G. 2 = 5 301 
Nails 3 = a wy 
Anſwer C278 2 5 


K 2 


132 PRAC 


3- What coſt 19 French 
ells, —qrs. 3 n. of Bruſſels 
lace, at 3l. 198. 11d? 
| 3 19 11 

3 


_— 


11 '9 9 


71 18 6 
3 19 11 
5 


{ 76 8 42, anſw. 
4, What coſt 71 French 


el!s 1 qr. ditto, at 2l. 175. 
8, d.? 
F. E. qr 
Fa] 24.4 
+ xs] 2 
45 6. d. 
35 13 = = 10 
x Ar. 23 13 4= 068 
— — 
37] 2 11 41 
— 9 7;=5 price 
L 205 6 103, 


5. What coſt 709 French 
ells, 5 qrs. 3 n. of ditto, at 
145. Tenet 


15 + iT | 


TICE. Book J. 


6. What coſt 519 ells Fle. 


miſh, 2qrs. 3 n. of tine Hol. 
land, at 11. 10s. 9.4, ? 


3 E. Flemiſh. 
: + 7719 
1929 IO 2210. 
23 19 4 = -d. 
21 2 19 118881 
ar. n. nate / LEES =. 
I 2 = — 15 4182 1 
— hore — 2 622 


| £ 1197 12 5, anſw. 


—— 


7. What coſt 4 pieces of 
ribbon, each 17 yards, x qr. 3 
nails, at 1s. 14d. per yard? 


Y. qr. n. 
„ 
4 
35% 3 — at 1316. 
. s . Ans 
22 =j 17 
I = =} 2 63]; 
= = ot 4e. 


L 3 38 54, anſwer. 

8. What coſt 13 ells, 2 qrs. 
2n. of Holland, at 3s. 71d. 
per ell Engliſh ? 


. 3-2” 3 7¹ 
13 
2 7 1 x. n. 
l 1 g3=2 2 
£2 8 111, anſwer. 
Alion 
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ALIqvor ParTs in Troy WIO HI. 
One ounce the integer. One pennyweight integer. 

dt. gr. | gr. | 
lo -= 7 1 8-3 
85 22 0 6 = 4 
1 l4=+ 
3 8 = 3 | 3824 
2 12 = 7 2 —{; 
2 =xy [T. per 
| I 16 = | 1} Oz. is 20. 
| 1 22 per grain 


9. A vilver gilt punch bowl, weight 49 oz, 2 dwt. 12 gr. 
what comes it to at 88. 114d. per ounce ? 


oz. dwt. gr. 
is 2 Þ 049 2 12 


dwt. gr. 4 = 12 3 at — 3 
12 | 3 R 


22 1 1, anſwer, 


„ A6 


10. A pair of chaſed ſilver 11. I demand the value of 
falts, weight 7 0Z. 5dwt. at | a ſervice of gold plate, weight 
$5, 93d, per ounce ? 971 0Z. 15 dwt. 16 gr. at 

1 31. 198. 114d. per ounce? 
” 9; oz. dwt. gr. 
* 971 15 16 
3 e 
8 873 18 
4 3 3 10, anſwer 80 18 4 
dwt. 3 = 8 
10 1 19 114 2 oz. 
BY El 15 114 
| I 16 8 71 
1 3886 2 4+ 


K 2 ALIquor 
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PRACTICE, 


Book I, 


Al favor PARTS in AVERDVUPOISsE Wergnr, 


One tun the integer. 


oth - = 21 
Bat. & 
4142 

— 
231223 
2 2 = = 8 
1 
EE 


One hundred integer. 


+ Cwt. = 56 lb. integer. 


Qr. lb. 
3 = 28 = £ 
14 = ! 
os x4 
1 7 2 
+ Cwt. or 28 lb. integer, 
14 2 3 
7 22 1 
4 = 7 
23:8: 13 
One pound the integer, 
CZ. 
132 
4 = 7 
2. = | 


| — — 


One ounce the integer, 


Qr. Ib. 

2.== 50 =} 

3: 2 26:22 4 
16 = 7 
I4 = 5 | 

dr. 

832 
6 = 
42 * 


Ho $ [= 14] 


12, What coſt 73 cwt. 19r. 
of ſugar, at Jl. 15s. 7d. per 


cwt.? 
Cwt, 
ws + 773 1 
＋ rs: | 3 
219 
43 16 
12 3 4 
— 18 3 
1 qr. id oe rp. 


L 276 6 53, anſw. 


_ 


13. What coft 731 cwt. 
3 qrs. of hops, at 3l. 18s. 71d. 
per cwt. ? 


Cwt. qr, 
8 T To] 731 3 
e 
2193 
| 657 18 
21 18 56 
| 4 11 4* 
1-19 J 
» 9 l 


| L 2870 13 10, anſwer, 
— — 


14. What 


Chap. Il. 
14. What coſt 7 cwt. 2 qrs. 
10ib. of treacle, at 1l. 178. 
8d, per ct.! 
J. s. 
1 47 8 
7 


lng 


+ 2 »w 


8 
19 
81 
8 


— 


L 14 5 10, anſwer, 


— 36 — 


15. 17 cwt. 1qr. 12 lb, at 
11. 195. 8d. per cwt. ? 


4217 
5 6 
ar lb 8 4 
1 — 911 price. 
7 2 5 =' of laſt 
44331 of dit. 
112 4 2 of laſt 


348 6, anſwer. 


— — 


A 141. 175. 9.1. per ton? 
+ +7] 14 17 9 
7 


PRACTICE; 
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| 17. What coſt 17 hogſheads 
of treac'e, at 11], 12s. 7d. 
per cwt. cach hogſhead weigh» 
ing 5 ct. 2qrs. 8 lb.? 
Cwt qr. 8 lb. 
3 
3 
— — 
16 2 24 
6 
100 1.4 
3 
18 ＋ 794 |: 24 
56 8 — 
1 
qr. Ib. — 7 10 
2. -| „ 16 1. 
16 3 4 3" Fs 
8 =- 2. 7 
L 154 6 1, an.wer, 
| 


16. What colt the freight of 7 ton, 13 ct. 3 qrs. 19 1b; 


TT 


10- 


11 =; of + ct, 


5 


„ auſwers 


18. What 
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18. What coſt the freight of 37 tons, 19 cwt, 


191. 198. 2d. per ton ? 


- Cwt. qrs, 
| 37 19 3 
19 
— E 4 
0703 — —ati9 — — per ton. 
35 e acl Es 
cwt. ny 2 at — oy 2 
10 9 19 =} 
5 -| 419 9: = price. 
4=s| 319 10 =x- 
2 9 114 
| 4 11; 


L£ 758- 3 4, anfhver, 


- ALiquort PARTS in Land MzAsUERE. 
One rood the integer, 


One acre the integer, 

R. P | Poles. 

2 .— =. Þ J f 

1 2 4 10 = 2} 

322 +4 1 

＋ 16 = 5+ FS Tv 

| * 1. <Q - _ 4 
—_ 


19. What is the rent of 713 acres, 3 roods, 39 perche3 


of flax-land, at 31. 17 8. 6d. per acre ? 
A. 


R. P. 
211711 713 3 39 
2139 
350 10, — 
3 
R. P. 89 2 6 
— PS r 16-90 ew $} 
1 — — 19 4 = Price, 
20 2 _ 9 8, = xs 
10 — 19 
5 Rt. He 
4 |< 1111 


—— — — 


C 2706 14 6, anſwer. 


20. What 


, ] ELESRIRE 
U 4 v4 * * 5 3 . 4 
* 2 . K 


Chap. III. 


PRACTICE. 


20. What is the rent of 
acres, 3 roods, and 35 


puche⸗ of flax-land, at 4 1. 
per acre f 
. 
17 335 
4 
R. P 68 
242 = = 
201 — 10 = 
10 = 5 = 
- ${— 2 6 


L 71 17 6, anſwer, 


| 
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21. 17 acres, — roods, 10 


s ＋ 


1 
2 


Per. 10 


perches, at 21. 138. 6d. per 
acre ? 


A. R. P. 
17 10 
2 


34 


= of + 


£ 45 12 1c, anſwer, 


N. B. This belongs to Example 21. 


2 


1 
4 


13 
13 42 


— 
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— 


— — 2 

26 © 1 8 

& oo th A EO 8. {HS = 1 on. 2% r sd ro Þ xx Me 
T K e ona 
rene 64-5." < << Sq 1 ds 
JJ rb ag Er 301A 
. or , 2 ei. peayy3on 1 oοsο , 

fa] 1 + >$ nen y =: + ae $5 FR 
ir t be z 1 ot LI tae dt © LI - = =» =» - » - =- - - - - $eayoy tz <ieong 

oa - ARTE, NE, "qt d 9 sr unday NL 

- *AuedwoY pur MI90z5) 4928015) go lyanog 

MH ELOINYHVJY NVHAYNOf IN 

© 8 81 051 F 

b> + 85 £ 4 
ws 8 8 bro 8 Q % ( — SAIM TI n Johns 

= + £ g - avoyaad d = ow » = « auoyObgyFm - - - - =- 4 *norq 40 e 

Fe 2118 8 zd ld oi oer e Sr L : 86 U nens 
nh , EI ES fo | 
o - = = 9 $1230! F *» nee 
ot dane tn ee . 6-5-5 2j3y9 INN}, PIO 


8 2 | p84 0 a5 ur au? 12qUuazdog 


*Y39NOWASTAHYI SYINOH,L Jo JySLOq a NY CLI 
dyoa17J xnoſ vitzdel : 


Chap. III. ”RACT-ICE. 


Cwt. qr. Ib. I. s. d. 
5 224 at- 117 4 
5 


98 8 
— 18 8 
F=-"3-8 
8 
£ 10 13 4 
4 2 10atx 12 6 
2 4 
6 10 — 
0 3 
23 
3 + 
47 9 1 


3 
. 
4+ = 14 21 
z= 8 n 
= 3 6, 
— | 
£8 B 11+ 
17 2 17 at 1 13 10 
3 4 
6 15 4 
4 
27 1 4 
113 40 
3.7 iO 11 
412 4-4 
„5 
— 
£ 29 17 21 
— — 


139 


Cwt. qr. Ib. 1 J. 8s. d. 
12 1 19at 1 14 5 
2 


4 — 12 at 4 19 4 


8 
19 17 4 
7) 2 9 81 7 8 
EW 
L 20 7 11: 


I - I5 at 2 16 4 
15 )) II. $s, 2d. 4 3 


- 3 6 
£ 3_3.19% 
1 319273 12 4 
1 16 2 
- 16 2 
110 4 
* 1 
3 
£ © 18 10% 
2 1 19 at 4 1 19 1 
2 
18 2 
„ 9.620, © 9 97 
1 2 97 
- 2 87 
— ' * 
2 2 12at;1 18 4 
2 
310 8 
1310 2 
3 11 
4 
141011 


The 


13 
4 


3 


Book, 1, 
4 


4 


L 


2 


4 


C 27 27 24 


16 15 at 


d. 

2 

7 

14 12 
6 

11 


1 
6 10 per ounce, 


3 
* 
6 4 pet ounce. 
6 10 dut. pr. 


2 
1 
2 
© 
1— 
. 
— 
\S 
\S 


6 6 dvwt. pr, 


5 

3 18 

» i 

49 8 '0 
2 11 
18 6 


15 at 
| C 22 18 


oz. dwts, gr. 
14 


85 
29 


4 10 0 11+ 
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1. What will the carriage of 17 cwt. 3 qrs. 11 lb. come 
to, at the rate of 78. the hundred: 


78. per cwt. 


17 

; cwt. qr. lb. 

4% 5 - '- Cariageof 175. <5 
„ S $26, 6- 062 $I 
I i ER dt He d 8 
73737 IC 
— fee,“ - — (6 
L 6 4111, the anſwer, Cwt. 17 3 11 


2. A draper bought 55 pieces of kerſey, each piece con- 


taining 34 ells Engliſh, at the rate of 58. 4d, per ell Flemiſh, 
What did the whole come to? 


56 pieces 3) 5s. 4d per ell Flemiſh, 
34 I 91 
224 7 1 per yard. 
4) 1904 ells Engliſh in all, 
— 4 


2380 yards in all. 


———ů—ð—rkỹrꝓA 


rr <1. ts 
is 4) 2380 =198 4 =9 18 4 


— ————_ 
— — — ne — 


238 
918 4 
3 6 1; 


846 4 57%, the anſwer, 


3. If one ounce of ſilver (plate) bullion coſt 5 8. 4. d, 
what will be the value of 14 ingots, each weighing 28 O. 


wts. 12 grains? 
ISP I2Zg ts, 
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Oz. dwt. gre 
28 15 12 
2 

— — 
57 11 

EE 


442 17 at 58, 4'd. per oz.| 35 41 


| 4 K, | |+ Et. e. of 37 dat. 


103 5 37˙, the anſwer required, 


. 


CASE K. 
DUODECIMALS. 


Duodecimals are ſo called, becauſe they decreaſe by 
twelves from the place of feet, towards the ripht- hand 
the inches I call primes, the next ſeconds, thirds, &c. ac- 
cording to their diſtance from feet. 


This rule is ſom2times called croſs- multiplic ation, 


Rulxs for multiplying DUvoDECIMALS. 


Having under the multiplica d written the correſponding 
denomination of the multiplier; multiply each term in 
the multiplicand, beginning at the loweſt, by the feet in the 
multiplier z wrice each :eſult under its reſpective term, and 
carry an unit for every 12, from each lower denomination 
to its next ſuperior 

2. jn the ſame manner multiply each term in the multi- 
plicand by the prime (or inches) in the multiplier, and 
write down the reſult of each term, one place removed to 
the rizht-har'd of thoſe in the multip:icand, | 

3. In the like manner multiply with the ſeconds (or parts 
of an inch) ſetting down the rcfult, one place ſtill further 


to the right-hand; and the ſum of all theſe give the pro- 
gut required, | 


Let it be required to multiply 9 fect 74 inches by 5 
lect 10, inches, | 


Thus 


144 PRACTICE, Book! 


FT; nel. £5 
Thus 9 74 = 9 7 9 
And 7.10% = 10 3 


6 6 3 _ 7 feet, 
5 — 5 6 — multiplic. x b 10 primes. 
2 4 $1. 3 3 leconds, 


"5:9 T5 3i the product, 


— ͤ ͤZ— —4 


It will often happen, that the feet in the given multipli- 
cand are ſo many, that to multiply them by the leſs deno- 
minations, and take th of the product as before directed, 
will require {ome work to be done on ſpare paper, which may 
be avoided by obſcrving the following 


RULE. 


Multiply the feet firſt ; then inſtead of multiplying by 
the primes or inches, take an aliquot part of the multipli- 
cand, accurding to their correſponding inches; thus, for 1 
prime or inch, take „ of the multiplicand, for 2 inches, 
take 5, for 3 take 7, for 4 take *, for 5 take 7, + 3 or 4 
125 for 6 take 2, for 7 take; + : or * + 145 for 8 take 
2. + ,, or f + 2, forgiake + + , for 16 take 1 + 5, 
and for 11 inchcs take : + ＋ 2; aid in like manner for 
feconds or parts, only obſer-ing that the laſt quotes are only 
A part of the foregoing, and muſt accordingly be put one 
place further toward the right-hand, | 


Let it be required to multiply 368 feet 75 inches, by 9 
feet 43 inches ? | 


R 
368 7 6 
9 4:9 
3317 7 © 
122 10 6 = = „ or 4 primes. 
15-4. 3 9 = 1 of, or 6 ſeconds. 
5 1 16 = + of the laſt, or 3 ſeconds. 


3493. 6 8 7 


279 Feet. 
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Feet 
279 


- or 6 primes. 
of the laſt, or 3 primes. 
+ of the laſt, or 6 ſeconds, 


But if the multiplier alſo be a large number, multiply the 
feet into each other; then for the primes and ſeconds in the 
multiplier, proceed as in the laſt examples; and for the 
primes and ſeconds in the multiplicand, take aliquot parts of 
the feet in the multiplicr ; the ſum of all will be the anſwer 


required, 
Fact. 
187 10 3 
n 
561 
1309 
93 11 1 6 = =Þ for 6 primes. 
15 7 10 3 -S of the laſt for 1 prime. 
7 9 11 1 6 =; of the laſt for 6 ſeconds. 
3 10 11 6 9g of the laſt for three ſeconds. 
30 6 —- — —- =+% of 73 feet for 6 primes) in the 
24 4 = =+ of 73 feet for 4 primes þ mult 
1 6 3 — — = + of 73 primes for 3” 2 plicand, 
e 


+$$44 44 44 54+$4+*%% 4444 4$<4+ +444 4+ 


CHAP THER, 


VULGAR FRACTIONS. 
ECT. I. 


NOTATION. 


A RACTION, or broken number, is that which 


. repreſents a part of any thing propoſed, and is ex- 
preſſed by two numbers, placed one above the other, with a 
line drawn betwixt them, 


L | Thug 


— M 


— ͤc— . —ẽ 


— ' 
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3 Numerator. 
Thus f 4 Denominator. | 

The denominator, or number placed underneath the line, 
denotes how many equa! parts the integer or whole thing is 
ſuppoſed to be divided into, being only the diviſor in diyi. 
ſion; and the numerator or number placed above the line, 
ſhews how many of theſe parts are contained in the fraction, 

A vulgar fraction is either proper, improper, ſimple, or 
compound. 

A proper fraction is ſuch, whoſe numerator is leſs than its 
denominator, as 2, 2, 4, or Ar, &c. 

An improper fraction is ſuch, whoſe numerator is equal to, 
or greater than its denominator, as 7 = — — &c. 

Here note, that if the numerator and denominator are 
equal, the fraction is equal to an integer. 

A ſimple fraction hath only one numerator and denomina- 
tor, whether it be proper or improper, as 3, 4, 5 b, &c. 

A compound fraction, or fraction of a fraction, hath feveral 
numerators and denominators connected together by the par- 
ticle of, as 3 of 7 of 3, by which is meant firſt, that the in- 
teger or whole thing is divided into five equal parts, three of 
which parts make g, which fraction is divided into eight equal 
parts, and ſeven of thoſe parts taken, viz. 7 of ; then th s 
fraction is divided into ſeven equal parts, and two of thoſe 


parts taken, viz. 5 of 7 of 3, 
Suppoſe, for inſtance, a pound ſterling to be ſo divided, 
51208. 


48. X = 128.2 44. 


8 128. 


is. 64- N 10d. 224 of I'of £ 1 


7|108. 6d. 


| 15. 0d. x 2 38. =; of g of ; of a pound fler!, 


— _ 


A mixed number is a whole number with. a fraction an- 

* . P I % 

nexed, as 53, which is read five and three-ſevenths; 215 
twenty-one and one-half, &c. 


8. E CI. 
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K 2s |» 


RE DUcTION of VuLcar FRACTIONS. 


N order to facilitate the doctrine of vulgar fractions, I ſhall 
premiſe the following 


AXIOM. 


If both the numerator and denominator of a fraftion be 


multiplied or divided by one and the ſame number, the frac- 
tion will retain the ſame value. 


Viz. 5X4 = 73, and 44 —+4 = 3; that is, if the nume- 
rator 7 and the denominator 9 be each multiplied by the 
ſame number, viz. by 3, the produced fraction, viz. 24, and 
the propoſed one 2 are equal, as the numerator and denomi- 
nator of the firſt are in the ſame proportion as the numerator 
and denominator of the ſecond. 

Alſo if the numerator 12, and the denominator 16, be 


each divided by the ſame number 4, the fractions 2 and 1} 
for the ſame reaſon are equal, 


A8 EI. 
To reduce a compound fraction into a ſingle one. 


RULE. 


Multiply all the numerators into one another for a nu- 


merator, and all the den-minators into one another for the 
denominator. _ 


1. Reduce 3 of 3 of 5 of r into a ſingle fraction. 


N 1K UK 11 708 the ſingle fraction require 


If a numerator of one term in a compound fraction be 
qual to a denominator in another term, cancel or reject both, 
and divide thoſe numerators and denominators which arc di- 
vithle by each other, or by the ſame number; which quo- 
tients multiplied into the remaining numerators and denomi— 


nators, reduce the compound fraction to a ſingle one in its 
vowel terms, | 


L 2 Let 
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Let the laſt example, viz. 4 of 3 of 5 of r be reduced 
into a ſingle fraction, and its loweſt terms. 
Lor ers K of 2 R. 
+ GT | RE > 


3 


2. Let + of of g of 5 be reduced into a ſingle fraction 
in its loweſt terms. 


LE of & = a 


+ of „ as was required. 
1 
r 
To reduce mixed numbers and integers into improper frac- 


tions, 


I ſhall divide this caſe into three parts, 


I. If the integer has no aſſigned denominator, 


RULE. 


An unit ſubſcribed muſt be the denominator. 
Thus 7 . 12 5 882 D. 248 = "2 8 . 


II. If the integer have an aſſigned denominator, 


RULE. 


Multiply the integer by the aſſigned denominator, the pro- 
duct is the numerator to the aſlig.ied denominator. 


Reduce 17 into a fraction whoſe denominator ſhall be 12. 


204 - 


Thus 17 X 12 = 204 numerator, * . * — = 17 


III. If the integer have a fraction annexed. 


RU L E. 


Multiply the integer by the denominator, and to the pro- 
duct add che numerator; the ſum is the numerator to the de- 
nominator of the annexed fraction. 


Let 
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Let 72, 214% and 11934 be reduced into improper fractions. 
Firſt, 7 x8 + 7 = 63, 21x 27 ＋ 19 = 586, and 119 X 

38 + 35 = 4557+ 


86 
Therefore 7; ==, 21427 = 72 and 119} 


CASE II. 


To reduce an improper fraction into its equivalent, whole, 
or mixed number, 


RULE. 


Divide the numerator by the denominator, the quotient 


gives the integer, and under the remainder, if any, ſubſcribe 
the denominator, 


6 , 
Reduce , -, We, into their equal, whole, or mixed 

numbers. 
6 | 
8 )63(74 =» 27) 586 (2115 =>, and 
7 I 

38) 4557 ( 1191} = >. 
35 

2. Let —, _ and =, be reduced into their equiva- 


lent, whole, or mixed numbers, 
. 6 
12 ) 204 ( 17 ==>, 7) 304 ( 52= 5 and 3) 108 (36 
05 
* 
CAS E IV. 


To abbreviate or reduce fractions into their loweſt or leaſt 
denomination. | 

If the numerator and denominator are even numbers, take 
half the one, and half the other, as often as may be ; and 
when either of them fall out to be an dd number, then di- 
vide them by any number that you can diſcover will divide 
both numerator and denominator without any remainder, 


Or, by finding the greateſt common meaſure by the fol- 
lowing 


L 3 RULE. 


| 
| 
| 
1 
| 
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RULE. 


Divide the greater number by the leſſer, and vi 
by the remainder (if there be ny) and ſo on —— "gry 
til there be no remainder left. Then will the laſt diviſor be 
the greateſt common meaſure, which if it happen to be 1, then 
are they prime numbers, and are already in their loweſt 
terms ; but if otherwiſe, divide the numbers by the laſt divi. 
for, and their quotients will be their leaſt terms required, 


I 
I. Let = be reduced into its loweſt terms. 


3 
eee, e198 
255 1687 84 \ 42 1 - es ©" 
By finding the common meaſure, 


192 ) 0 ) 
144| 192 J 192 /4 
\ 48/4 if 2 Common meaſure 48 )-2( 7 


331 
2. What is 177 in its loweſt terms? 


. 
207535 — 59(7 — 1036 
1184 592 296 8 —— 1184 
By finding the common meaſure. 
1036 1184/1 \1035/ 1 
) 184 \ 1036 7 148/1187117 as before. 
CASE V. 


To alter or change different fractions into one denomina- 
tion, retaining the ſame value. 


. 


Multiply all the denominators into each other for a new 
and common denominator, and each numerator into all the 


denominators but its own for a new nuinerator, 


1. Reduce 3, 2, and +, into fractions, having one com- 


mon denominator, 


Fiiſt, 


—_— 


_ SS 
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Firſt, 4X9 * 5 = 180, common denominator. 
Alſo 3X9x5 = 135 
7X4X5 = 140 (numerators. 
2X4X9= 72 


135 140 72 
Therefore 3 = Tag) 3 = Top and; vr 


2. Reduce 5, + of 3 of 4, and 35, into fractions, having 
one common Kaese. 


Firſt, ! I of Z of 7 =, and == 
5 


The fractions reduced to ſingle ones will be 4, e, and . 


Firſt, 3X 10X 7 = 210, common denominator. 
Allo 2X10 x 7 = 140 
IX 7X 3= 21 ( numerators, k 
26 X 3 X 10 = 780 
140 *26 7, 1 21 


= —, 25z—= And à of 3 + Of 3 = — = —. 
210 7 7 210 15 is 0 


If there be two denominators already alike, you need mul- 
tiply but by one of them, as in the following example : 


3. Reduce 7, + of 7 of 5, 5, and 257 into fractions, hav- 
ing one common . 


128 
Firſt 515 6 =; 8 „ 5 4, and 254 1 
In ſingle ones, 2, f, 1, ==. 


S&K IR 5 = 40, common denominator. 
7X IX 5 = 35 


1 8 1 Hun * FP. (numero 


128 K 85 = 1024 


1 7 * & 1 
128 16024 
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2. When there are only two fractions to be reduced, if one 
of the denominators is a multiple of the other, divide ; and 
by the quote multiply the numerator and denominator of that 
fraction which hath the leaſt denominator, and the fraction 
thus found will be equivalent to the given ones. 


Reduce + and 2 to a common denominator, 


- 0. ar am 3 X + — 12 
*,* 22 and +; are the fractions required. 


3. Or if both of the denominators have a common multi- 
ple, divide each of the denominators thereby, and multiply 
the contrary numerators and denominators by each contrary 
quotient. | | | : 


Let 5 and 4 be fractions propoſed to be reduced, 


As 2 will meaſure 6 and 8, their reſpective quotes be- 
ing 3 and 4. | 
Then 3x8=4 X 6= 24, the common denominator, 
Alſo 5X4 = 20, and 3x 3=9, the numerators, 


* . O 


-* + = ,%, and 3 n; the fraction required, 


Reduce ,7, and 34 to a common denominator, 


Divide by 5. . 4 and 3 are the quotes, 
Then 20X 3, or 15 X 4 =60, the common denominator, 
Alſo 7x 3 = 21, and 11 x 4 = 44, numerators, 


Therefore % = 4z, and 45 = 42,, are the fractions re- 
quired. 


CASE: VI. 


To reduce a fraction to an equivalent one of any other aſ- 
ſigned denominator, viz. to find a numerator, which, with 
the aſſigned denominator, will make a fraction equivalent to 
the propoſed one, when poſſible. 


16 L FE. 


Multiply the aſſigned denominator by the numerator of the 
propoſed fraction, and divide the product by the denomina- 
tor; the quote (if there be no remainder) is the numerator 
ſought. 


Reduce 4 to an equivalent fration, having for its deno- 
minator 28, | 
T hus 
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Thus 28 K 3 2 84; then 84 — 4 = 21, the numerator; 
that is, 55 = . 


Whenever the denominator aſſigned is diviſible (without a 


remainder) by the denominator of the given fraction, the 
thing is poſſible, otherwiſe not. 


CAS E VII. 


To find whether one fraction be greater or leſs in value 
than another. 


RULE, 


Multiply the numerators into each other's denominator, 
and if the products are equal, the fractions are ſo; otherwiſe 
the numerator of the greateſt fraction multiplied by the de- 
nominator of the other, will be the greateſt product. 

Which is the fraction of the greateſt value, viz. 3, or 5 ? 

Thus 7x 6 = 42; but 5x9 = 45, conſequently à is the 
fraction of the greater value. 

Let 3 and 2 be fractions propoſed, 


Then 2x28 =84; and 4X21 = 84. Here the products, 

and alſo the value of the fractions, are equal, 
CAS E VIII. 
To reduce coins, weights, meaſures, &c. into fractions. 
RULE. 

Reduce the coin, weight, &c. into the loweſt name men- 
tioned for a numerator ; and put the number of thoſe parts 
contained in an unit of the integer, to which the propoſed 


ſraction is to be reduced for the denominator ; then reduce 
the fraction into its loweſt terms. 


Reduce 7 s. 3d. into a fraction, a pound being the integer. 
is 


— —— 


87 pence, the fraction will be l. | 
8)57.(=32 l. in its loweſt terms = 7s. 3d. 
Reduce 45. 74d. into a fraction, a pound being the integer. 


12 
55 3 
4 222 l. 2 48. 74 d. as was required. 


223 farthings. _ 
Fj educe 


—— — —  — —.Uoͤ“iñqBhgz ß — 


| 
| 
| 
| 


the denomination af your fraction, and that product muitip!y 
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Rednce 4 d. into the fraction of a ſhilling. 
4 


— — 


18 farthings 


Book 1, 


6 = (=3=475d. as was required. 


Reduce 3 cwt. 2 qrs. 21 Ib. into a fraction, 1 cwt. being 
the integer. 
3cwt. 2 qrs. 21 lb. 


4 
14 
28 


— — 


413 


Reduce 27 0Z. 17pwt. 18 gr. into a fraction, one ounce 
troy being the integer, 
OZ. pwt. gr. 


27 17 18 


— 58 


= Je. 17 put. 18 gr. 
AS E IX. 


To reduce a fraction of an unit of a higher denomination 
to an equivalent fraction of an unit of a lower ſpecies of the 
ſame kind with the higher, 

R U L E. 


Multiply the numerator of the given fraction, by the num- 
ber of units in the next inferior ſpecies that make an unit of 


by 
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by the number of units in the next inferior denomination that 
make an unit of the laſt denomination, and thus proceed till 
you come to the loweſt you deſign ; then make the laſt pro- 
duct a numerator to the denominator of the fraction given. 


1. Reduce , 1. to an equivalent fraction in the denomina- 
tion of 1d. 


Firſt, 3 & 20 = 60, and 60 Xx 12 = 720, numerator, 
D. . 


— — 


b. 
720 300 
1 


4 ; 
155 as was required. 


2. Reduce + of a ſhilling to the fraction of a farthing, 
Firſt, 4 X 12 = 48, and 48 «„ 4 = 192, numerator, 
qr. 


995 25 = + of a ſhilling, as was required. 


3. Reduce; cwt. to the fraction of 1lb. 


Thus 4X2 =8, and 8X28 = 224, numerator. 
Ib. 


22 : 
50 TY = 2 cwt. as was required. 


CASE KX. 


To reduce a fraQtion of an unit of a lower denomination to 
an equivalent fraction in the denomination of an higher. 


R UL E. 


Multiply the denominator by the number of units in the 
given fraction that is equal to an unit of the next ſuperior de- 
nomination, and the product by ſuch a number of units of 
its denomination, as is equal to an unit of the next above it; 
and thus go on till you come to the higheſt ſpecies required, 


and the laſt product is a denominator to the numerator of the 
fraction given. 


I. Reduce 5 of a farthing into the fraction of 11, 
8X4 X 12 X 20 = 7680, denominator, 


So that + of a farthing = . 


156 
1 . 33 
12 14 1536 
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Or by compound fractions, + of a farthing = z of 2 
| 4 


4 | 
2. Reduce + oz. into the fraction of 1 cwt. 
7 X16 X 28 X 4 = 12544, denominator, 


CWt. 


* - 
* 


CWI. 
4 KO I 
12544 77.4890 7-- 


Oz. 


ewt. OZ. 
Crate det 
That is, , of — f; of 4 as before, 
CASE XI. 
To find the value of a fraction in coin, weight, meaſure, 
time, &c. | | 
RULE. 


Multiply the numerator of the given fraction by che number 
of units of the next inferior ſpecics that makes one of the de- 
nomination of your fraction, and divide the product by the de- 
nominator; the quotient is ſo many integers of that lower 
ſpecies; and if there is a remainder, proceed as before, ſtil} 
reducing and dividing, till you come to the loweſt ſpecies ; 
and the ſeveral quotients, with the remainder, (if any, which 
is always the numerator of a fraction of the loweſt ſpecies) 


arc the anſwer. 


t. What is the value of 5 


of a pound ? | 


5 
X 20 


8; d. dF. 
7)100(14 3 15, anſwer. 
2 | 


X 12 


5 


| 2. What is the value of 7 


cwt.? 17 
* 
68 
rn.” 
544 
136 


| 


Ib. oz. dr. 
178) 1904 (10 11 25, anſ. 
124 
X 16 
1984 
204 
26 
X 16 


410 


(60) 
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Ja, 
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3. What is the value of of] 4. What is the value of 3 
a ſhilling ? of a degree! | 
4 
X 12 X 60 
d. f. —— | 
5)48 (9 24, anſwer, 8) 180022 30”, anſwer. 
3 4 
X 4 60 
y | 2 
(2) 
5. What is the value of ? hundred weight? 
6 | 
4 
6—— qr. Ib. 
7)24( 3 12, anſwer, 
3 
X 28 
84 
6. What is the e of 3 of 5 of a year? 


3 


Seconds in a year = 31556937 X10 315569370. 
60}: --- 
21)315569370(15027112 £* = £5 ſeconds. 


56 60 250451 minutes 52” 5. 


14 — 
. 2 174 hours 11/ 527“ 5, 
3 44 4174 52 7 


60 173 days 22 h. 11 52/4, anſwer. 


If the fraction to be valued be an improper one, divide the 
numerator by the denominator, and the quotient is an inte- 
ger of the ſame ſpecies with the fraction; then reduce the re- 
mainder as before. b 


7. What is the value of = of an ounce troy ? 


2) 
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257 15 dwt. gr. 
5 12 12, the anſwer. 


425 


96 


* N K X NN NN KMM „„ 


S. ET. II. 


ADPDITION of FR ACTIONS. 


* order to prepare fractions for addition or ſubtraction, all 


compound fractions muſt be reduced to ſingle oncs; and 


if they are of different denominations, they muſt be brought 
into the ſame denomination, and reduced, ſo as all the frac- 
tions ſhall have one common denominator. 


RULE. 


Add together all the numerators, for a new numerator ; 
under which ſubſcribe the common denominator, 


1. Add 2, 2, and 2 Fo, apa 

Firt = 18, 4 = 44, and 3 = 33, per reduction. 
Then 10 + 15 + 12 = 37, the new numerator. 
> tos = +3; = 1-7, the ſum required. 


45 3 7 
| Jy 
2. Add 3+5 +3 +40f } + 7 into one ſum, 
Firſt, 


5  =3) 

8 40| 

2 — \ per reduction, 

g 42, 

„„ 3 ' 
3 400 Then 25 + 35 + 28 = 88, and 3 =2 '. 
£3. FL. + 27 2, the ſum required, 


adit * EY „ 0 1 
1 q +» EY "2. hs w - 2 l a; * « ” 4 
o _ g R N . 7 * 
* % . «A - FIR: 
5 A Ts. 8 


5 


Aen. Fr, at 6 2 N 
* * 4 2 4 


— 
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3. Add 5 of 151, + 331. + 4 of 4 of 2 of a pound 4 4 of 


2 of a ſhilling into one ſum, 


Firſt, 7 of gr = = = 47 
37 | Reduced into pounds and 

1 „f Jof — +> fraftions of a pound 
TEES ſterling, 
= of - 1. 2 75 = e 

And 3 = 22, 3 = , J, and e, with one com- 

mon denominator. 
Then 20 4 30 + 10 + 1 = 61, numerator, 


4 +3+$3i =753=71. 175. 55d. the anſwer, 


* 
33 
wt 
2 
I 
15 
4 
1 
A 
=o 
2 , 
% 
*Y 
a 
is 
—— 
= 
- 
Bs 
AY 
_ 
TY 
1 
2 
2 
1 
—_— 
P 1 
1 y f 
$ 
a 
+ 
„ 
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SECT. IV. 
SUBTRACTION of FRACTIONS. 


HE fractions being prepared, as before directed in 
addition, then, 


RULE. 


Subtract one numerator from the other, and their differ- 
ence will be a new numerator, under which ſubſcribe the 
common denominator, 


1, Subtract 3 of 3, from 3. 


Firſt 2 of 2 = = and Z = => 
R 
3 | 
. the anſwer required, 


2. What number is that, from which if you deduct the 
of 2, and to the remainder add 26 of +7, the ſum will be 3? 


Firſt 2 Then 3 = =; and — © 
| 30 304 394 
= _— : . Alſo 


Alſo 2 of 8 — 7600 . 7600 T5 _ 27686, the anſ, 

3 What number is that, to which if you add ot 24 
+ of 27, and from the total ſubtract g of 7: — 2s of 14 

17 5 7 3 10 155 
the remainder ſhall be 8? 


60 29 60 20 
5 1. 8 2 5 — ER" FP 
Firſt, 3 of 775 = 24 and 28 of 14 = . 


2215 
I 
Then 8 + 1% = 93. Alſo rr of ===; and 
1 2 209 
Ss _ 228 9 107 ö 8 
. eie Laſtiy, 9712285 = 
7 r the number ſought. 
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SE UT. FV. 
MulrrpIIcATION of FRA Tons. 


O prepare fractions for either multiplication or diviſion, 
reduce compound fractions to ſingle ones; bring mixed 
numbers into improper fractions, and expreſs whole numbers 
fraction- wiſe; alſo reduce fractions into their lowelt terms. 


7008 R UL E 
7 


Multiply the numerators into one another for a new nu— 


merator, and the denominators one into another for a new 
denominator. 


1. Multiply 3 into 3. Firſt, 3X 5 = 15, and 7x6=42. 
1 | 


Anſwer, N Hi Fe 


2, Multiply Vr into 3 of J. 


Firſt, 5 of : => Then 7X2 = 14, and II X 7=77: 


Anſwer, r Xx 4 of 5 = {+= r- 


3. Mul- 
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3. Multipiy 71 into 5 — Firſt 4D, and bo 
= Then 3 = 1541, and 9g X 4 = 36. 


ſwer 7. = $=2= 
Aniw 4 1 


4. Multiply 2— by—, and this product by 2, and this a- 


22 * the, anſwer. 
40 


Hence it may be obſerved, that if the multiplier be a pro- 


per fraction, the product will always be leſs than the mul- 
tiplicand. 


eee eee emen 


er. , 
DIVISION f FRACTIONS. 


HE fractions being prepared as directed for multiplica- 
tion; diviſion may be thus performed. | 


RULE. 


Multiply the number of the dividend into the denomi- 
nator of the dividing fraction for a numerator, and the other 
numerator and denominator nr" for a new denomi- 
nator. 

1. Divide 4 by =. 23) 4 ('s =1 7, anſwer, 

2. Divide Jof a pound by - z of a ſhilling. Firſt 3 of a 
thilling -2. of a pound. 

Then . : 5 =75) + S zul. 8 s. 6p. +? farthing: gs. 

3. Divide 3 3 by 7. Thus 2) 3 (4 the anfwer required, 

4. Divide 43 by 53, Firſt 4 = +5 and 332 
Y 57 MI Then 


* Ls > 


- 
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Then % (Ar = *?, the anſwer required. 


$. Divide — of = by of N Firſt FEISS, and 


3 
„ 
= Of — = =. 
3 


- 


Then 5 =, the quotierit ſought, 


Tf the diviſor and dividend have both the ſame denomina- 


tor, the quotient may be found by dividing one numerator 
by another, | 


6. Divide 34 by 3...,43 )'S(s, the anſwer, 
7. Divide by 17 + - + 43) (47 (x79 the anſwer. 


2. If the diviſor and dividend have each the ſame nume- 


rator; divide one of the denominators by the other, which 
will give the quotient required. 


3- If the numerator and denominator of the dividend can 
be dividend without a remainder, by the numerator and deno- 


minator of the diviſor, their quotients will anſwer the 
queſtion. 


10. Divide % by 3...,.43) 2 (1, the anſwer. 


4. If a number can be found that will divide both the 
numcerators, or both the denominators (viz. thoſe of the di- 
viſor and dividend) without a remainder ; uſe thoſe quotients 
inſtead of the given numerators and denominators, which 
will give the reſult in its loweſt terms. 


11, Divide ; by IH +++ + + 77) x79 the anſwer. 


QUESTIONS 


1 5 90 ” 1 
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QUESTIONS 75 crerciſe VULGAR FRACTIONS. 


Io Ald having got 4000 nuts, in his return was met by 
Mad Tom, who took from him 5 of 2 of his whole 
ſtock. Raving Ned lights on him afterwards, and forces 
2 of z of the remainder from him. Unlucky Poſitive Jack 
ſound him, and required % of 57. of what he had left, 
Smiling Dolly was by promiſe to have 4 of a quarter of what 
nuts he brought home. How many then had the boy left ? 


4000 
3. of 3 of 4000 = 16664 Mad Tom took. 
2333 left. 
3 of 4 of 222? = 58y; Raving Ned took. 


1750 left. 
* of 13 of 1750 = 1041+ Poſitive Jack took. 
7084+ left. | 
3 of + of = 132 Smiling Dolly had, 


5754543, the anſwer. 


2, There is a number, which if divided by , of J, will 
quote %%; pray what is the ſquare of that number, of 
i , which neither multiplies nor divides. 


3615 361 130321 266 
7 37 1309 369 


3. There is a number, which if multiplied by 2 of 2. of 


2 3, will produce no more than 1 ; what is the cube of that 
number ? 


3 = - 1748 
3 of 3 of 1 41) + (77. 


Then 48 42 Xx £3 2 22, the anſwer. 
27 . 77. „ i 
4. Four figures of 9 may be ſo placed and diſpoſed of, as 


to denote and read for 100, neither more nor leſs : Pray how 
is that to be done ? 


9 

2 

9 
4 

} 

of 

4 

"1 " 

2 
4 
1 
* 
* 
1 
= 
- 9 
1 2 
9 

4 0 
1 1 

0 
= 

= 

4 
A 
4 Y 
_ 
_—_ 
9 
. = MN 
= 
= 
3 48 

1 
A 
4 2 

2 
= 

_— 
3 

"a 
= - 
= 
-if 
* 
i 
-=- 

1 
oe 
4 
1 
_ 

4 

: 

94 
.* 
i 
£ P * 

= 
9 
*Y 

-M 
1 
9 od 
w- 

2 
i . 
N * 
* 
1 
1 
4 
bf 
5 
1 
9 

>a * 
br 
"3 

Þ 
.. 

x 

. 


Anſwer 992 = 100. 


M 2 5 · Kitty 
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5. Kitty told her brother George, that though ber fer- 
tune on her marriage took 193121. out of the fami! V's It was 
but 3 of two years rent, Heaven be praiſed, of his year! 2 
come; pray what was that! 

3 2: 2/6560 


IF 
JE 560 966560 _ 


e 


= 160931. 6s. 8 d. per annum. 


6. A merry young flew in a ſmall time got the better of 

Jof his fortune; by advice of his friends he then gave 22001, 
zor an exempt's place in the Guards; his een continued 
til! he had nv e do guineas jeft, which he ſound by 
Computation was 4u't z part of the money after the commil- 
ton was buught; pray what was his fortune at fuft? 

> $10 guineas = 924 |. 
\C24; 181*0 

4 2 


220 . 6160 = 8360 of his whole fortune. 


| © 


Y'S YC} 1 1 
—— — = 1015 l. the anſwer, 
. 


A certain captain ſends out + of his ſoldiers + 10, and 
there remained | + 15 huw many ſoldiers had he? 


4 or 2+ 10= what he ſent out. 

And! 9 4+ is = what remained. 
Their ſum 5 5 + 25 = number of ſoldiers. 
Hence 25 =) of the ioidiers, 

*.* 25 X 6 = 150, the anſwer required. 


8. A certain gentleman hires a ſervant, and promiſes him 
24 pounds yearly wages, together with a cloak. At cight 
months end the ſervant obtains leave to go away, and inſtead 
of his wages receives a cloak + 13 pounds; how much did 


the cloak coſt ? 
Ajbby's Anaiy/7. 
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As 8 months = year; therefore, at 8 months end, his 
due is 2 of 2411 61.) -+ 2 of the cloak. Py 

Then 161. — 13 J. = 31. = value of + of the cloak. 
*.* Zl. & 3 =9gl. the anſwer required. 

9. If a man gains 30 crowns a week, how much muſt he 
ſpend a week to have soo crowns, together with the. ex- 
pence of four weeks, remaining at the year's end ? 

: | Ajhby's Analyſt. 

Firſt 30 X 52 = 1560 crowns gained in a year, 

Alſo 1560 — 500 == 1060, the dividend, 

And 52 + 4 = 56, the diviſor. 

*,* 56)1060(18,;4 crowns ſpent = 4]. 148. 75d. per week, 

And 30 — 18:3 = 11%; crowns = 21. 15s. 43d. 


10. A country ſpark addreſt a charming ſhe, 
In whom all lovely features did agree | 
But he not skill'd i'th' art (you may preſage,) 
Was too ſolicitous to know her age. 
The lady (mild at this prepoſt'rous rule 
Of courtſhip ; but to ſatisfy the fool, 
Made him this anſwer with a gen'rous air, 
(A lofty charm peculiar to the fair) 
My age is that, if mujtiply'd by three, 
And two- ſevenths of that product tripled be, 
The ſquare-root of two-ninths of that is four 
And now farewel, I'll never ſee you mote. .. 
Your fond impertinence has caus'd this rage; 
"Tis clowniſh ſure to ask a woman's age. 
So you're defir'd to aſſiſt him, or perchance, 
The ſpark mult ſtill remain in ignorance. Ladies Diary. 


Firſt 4X 4= 16. Then == — 72. 
| 3 2.\24 ,108 _ 
Alſo 3) 72 (24, and 28 4. 


* .* 3) 84 (28, the anſwer required. 


11. A perſon having about him a certain numher of 
crowns, ſaid, If: + 4 + 2, of what he had, were added 


together, they would make juſt 45 3 how many crowns had 
he about him? | 


4 I 2 
— == —2- and = 


4 12 3 12 0 12 | 
M 3 Then 
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Then 2+ E+==L===as 


©.» 2 ( 2 60, the anſwer. 
$#1.:3 
12. A ſchoolmaſter being aſxed how many ſcholars he had, 
anſwered : If I had as many, and ; as many, and ; as many, 
I ſhould have 99; how many had he ? 


Firſt 1 = + 2h . 
"Ran 4 
Then TAT ZT T= 
17 4 o 

2920 

Nd 2 = 36 ſcholars. Q. E. F. 
13. When L wrote this, if to my age you add, 

2» 3» + (thereof) with 4 more, 

The number 25 will then be had; 
Ingenious Tyro's, pray my age explore. 


. I 1 
Firſt 1= =» : a _ Fs yt MINS. 


8 
Allo 35 ＋ 30 T 35 ＋ 36 * 30 
And 25 —= = 24: = — 


5 30 
6 2 
. 2 E 12 years, the anſwer required. 
307% 30 


3 4. What number is that, which added to its + its R 
＋ 3, makes 108 ? - 


Firſt TED 122 Alſo 108 — 3 = 105, 
Then will ; + * = - = 105, 


.» 2: 1057429 = 60, the anſwer, 
47117 


15. Admit there is 2121. 14s. 7d. to be divided amongſt 


a captain, four men, and a boy ; the captain to have a ſhare 
and half; the men each a ſhare, and the boy 4 of a ſhare; 
what ought esch perfon to have? b 
I, 
4 


* 
＋ 
© 
4 
| 
"= * 
—Y x 
= 
—= 
od 
** 
* 8 
* 
* 
1 
3 
£ 
. 22 
4 
1 
2 
4 
” 


* 
—_— 
2 4 
E 
"i 

L 
E 
4 4 
42 
7 3 
=_ 
AF 
4 
a4 

.4 1 
By 

* 
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14 = 1 = g capt. — = men, and — boy. 


S SO 


+= === 2121. 148. 5d. = 5105fd. 
= 87525 = 351. 8s. 43d. 
„ „ . 
ay f 85 = 54 14 =; captain. 
36 9 43X4=145 17 5* men, F. F. 
3135 9 % = 12 3 fg boy, 
L212 14 7 


— 


16. There is a ciſtern with three unequal cocks, contain- 
ing bo gallons of water; and it the greateſt cock be opened, 
it will be empty in one hour; and if the ſecond cock be 
opened, it will be empty in two hours; if the third be 
opened, it will be empty in three hours: now I demand in 
what time it will be empty, if all run together? | 


The ſecond - < Z 
And the third - + 


_ I1\Cog360 
6/1\n 
17. A gentleman has an orchard of fruit trees, one-half 

of the trees bearing apples, one-fourth pears, one-ſixth 


plums, and fifty of them bearing cherries ; how many fruit 
trees in all grow in the ſaid orchard ! 


The firſt empties 1 ciſtern in an H their ſum — LL all 
5 


hour running. 
T 


= 32+; minutes, the anſwer, 


EE rn 3 1 
Firſt — T5 pins, — = = pears, 3 —plums. 


6 3 2 27 4 16-1 2 
Then oe : +— = - Alſo — 7 — 77 cherries 
= 50. 
. 50 6 = 300 apples. 
Alſo 50 X 3 = 150 pears. 
Again 50 X 2 = 109 plums. 
And - - - -- Fo cherries. 


In all. 600. Q. E. F. 


M4 18 Five 
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18. Five perſons diſcourſing about their Apes, ſaid th 
ſecond to the firſt, my age is the double of your's ; and 140 | 
the th1d to the firſt, my age is as much, and 2 as much 25 
your's>; then. ſaid the fourth to the ſecond and third, my ace 
is as much as both yours added together; but ſaid the $4; 
my age is three times as much as the age of the firft, and the 
ſum of all our ages make juſt 168 ycars; what was the. age 
of cach? | : 


= el | : | 
10; = — diviſor for the firit perſon's ape, 
£ 


1 158726 | 
® , * —_— _ 6 hr 


. | 

Alſo - 16X 2. = 32 ſecond {| 
Again 16NX 11 = 20 third 
Likewiſe 22 m_ 202 52 fourth 
And - 16 X -3 = 48 ſifch 


Sum 108 


perſon's age, 


EEE A *. NN * EE EEE EET; 


CH AP FER V. 
DE CCLHNMEA EL FR AC11-O0-.% 
. 
N OFT A T 1 O F. 
HE word decimal is derived from decem (ten) and 
de notes the nature of itz numbers; becauſe the inte- 
ger, or whole thing, whether it be coin, weight, meatuf, 
time, &Xc. is ſuppoſed to be divided into ten equal parts, 


and every one of thoſe parts into ten other equal parts, XC. 
ad infinity, < 
* 
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The integer being thus divided by imagination into 10, 
100. 1000, 10000, &Cc. is the denominator to the decimal 
frac On: | 5 6 
Thus de, 3425 des rubor d &e. 

Theſe denomirators are ſeldom or never ſet down, but 
only the numerators ; and whey the numerators do not con- 
ſiſt of ſo many places as the- denominator hath cyphers, the 
ſaid places in the numerator muſt be ſupplied by cyphers pre- 
fixed on the left-hand, So HF. is wrote. 
is .017, and 547 is .0051, &c. 

Alſo mixed numbers are expreſſed thus, viz, 8.7 is 8 and 
- tenths, 59.017 is 59 and 17 thouſandths, or parts of a 
thouſand, &c. = 

Cyphers at the end, namely at the right-hand of a decimal, 
do neither augment or diminiſh its value; for 5, .50, 
500, . 5000, and . oo, are decimals having the ſame 
value, being each equal to 4, as may be found by abbrevi- 
L tion of vulgar fractions. | | 
4 Cyphers prefixed to decimals, decreaſe their value in a ten- 
du proportion, by removing them further from the integer, 


5 S tenth parts. 
| os = 5 parts of an hundred, 
Thus cos ="5 parts of a thouſand. 
.0005 = 5 parts of ten thouſand. 
oo, = 5 parts of an hundred thouſand, &c. 


1 1 
35 Tov 18.05, 5445 


„*ẽꝰ~„ß̃́B a td as; tn. te m_—_— N & + tha a = Sa 7 
e ren r 
—_ — 7 « 5 g | — . * PU: TP 4 . "7 * k 
oe: * 22 D me = , = 7 py F. dh * 8 F — 
” * * of FE 


In whole numbers, che firſt place above (that is, on the 
left-hand of) the place of units, fſignihes tens of units; but 
in fractions, the firſt place beneath (that is, on the right-hand 
of) the place of units, denotes tenth parts of 1, or unity, 
and is, called the firſt place of decimal parts, or place of 
primes; likewiſe the ſecond place above the place of units, 
ſianifies hundreds of units; but the ſecond place beneath 
tie place of units, expreſſes hundredth parts of unity, and 
15 called the ſecond place of decimals, or place of ſeconds ; 
ſo that as the value of the places in integers aſcend in a ten- 
fold proportion from the place of units towards the left- 
hand, ſo the value of the places of decimals deſcend in a 


ten- fold proportion beneath the place of units towards the 
right-hand. e 


A T A- 


———— . V—2— — 
* 


— — — — 


——— —-—. 


— — — 


ñ— — — 
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A TaBLz for Norariox of INTEGERS an 


d Decrna, 

$9 23053: 3'2-2:8i9:70 6 

| a * 

Sagas rarer 

„ 9= 5B 2.8 3 8 3 8 

888 © 382 8.5228 

Ks K F © fn gry 
28 * 0 =5 3 = 

=, = == 

F EEE 

S 8 „ 8 28 5 = wv 

S . vw SQ 3 

| £ 8 2 

3 

8 8 

Q_ 7 

1 1 


It may be obſerved by the foregoing table, that the places 
of integers, or Whole numbers, are ſeparated from the deci- 
mal parts by a point, that the numbers on the left-hand of the 
point expreſſes 872365 integers, or units; and that the num- 
ber on the right-hand of the point ſhews .82353785 parts of 
1 (or an integer) ſuppoſed to be divided into 1000000c0 equal 
parts. 

Hence, if the ſeparating point, in any mixed or fractional 
number, be moved one place towards the left-hand, then 
every figure, and conſequently the whole expreſſion is but 2 
a tenth part of what it was before; that is, it is divided by 
10; if it be moved two places, it is divided by 100; if 
three places by 1000, &c. But if the ſeparating point be 
moved towards the right-hand, then the whole expreſſion is 
multiplied by 10, 100, 1000, &c. according as it is moved 
one, two, or three places. 

There are ſeveral ways of reading or expreſſing a deci- 
mal, as ſuppoſing the decimal parts in the table were to be 
read in words, viz. . 82353785. 

Firſt, They may be reduced to, and expreſſed as vulgar 
fractions, viz, . — 

1 ©SOOCOCO 

Secondly, By calling them primes, ſeconds, &c. accord- 
ing to their diſtance from the ſeparating point, viz. 8 primes, 
2 ſeconds, 3 thirds, 5 fourths, 3 fifths, 7 ſixths, 8 ſevenths, 
and 5 eighths. 

T hirdly, Thus 82 millions, 253 thouſand, 785 eighths. 

Fourthly, Or thus, 8, 2, 3, 5, 3, 7» 8, 5 of a decimal. 


= — _ —— ——— —6ñ6 ñ— —ũ — — 
_ — — — — - 


5. 
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SECT. Il. 
REDUCTION ff DECIMALS. 
CASE I. 
To reduce a vulgar fraction into a decimal. 
R ULB. 


Annex cyphers to the numerator, till it be equa! to, or 
greater than the denominator ; then divide by the denomina- 
tor, and the quotient will be the decimal ſought. 

If, after you have made uſe of all the cyphers annexed to 
the numerator, there be a remainder, annex cyphers thereto, 
and continue your diviſion, till it divide off or arrive to what 
degree of io tvs you think proper. 

Always obſerve to ſet a point betwixt the numerator and 
the cyphers annexed thereto, and that the quotient have ag 
many places as you annex cyphers to the numerator and re- 
mainders; and if it be deficient, let the want be ſupplied by 
prefixing as many cyphers to the quotient as it falls ſhort, 


EXAMPLE. 


Reduce 2, r, 4, +, and z, into decimals. Thus, 


2) 1. 00-5 . 41. oo. 25. . 4) 3. 00.75. 
Alſo 8)1.000(.125, and 16)1.0800(.0625. 


2. Reduce 2, ;, and 74, into decimals. 
5)1.0{.2=+ . 25) 2. 000.08 = ++. 125)3.000(.024 = x7. 

Thoſe decimals that are reduced from ſuch a vulgar frac 
tion, whoſe numerator with cyphers annexed is an aliquot 
part of, or can be meaſured by its denominator, are finite 
or terminate decimals; as the decimals reſulting from the 
foregoing examples. 

No fraction will produce a finite decimal, but ſuch whoſe 
denominator is 2 or five, and their multiples. ' 

But ſuch as are produced from a vulgar fraction, whoſe 
numerator with cyphers annexed is no aliquot part of, or 
cannot be meaſured by its denominator, will be indeterminate 
or endleſs, 


In circulating decimals, if one figure only repeats, it is 


Galled a ſingle repetend; as for example, 


3. Sup- 


— er — — — — — — — 
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3. Suppoſe the decimal of 3, 2, 3, 4, 8, 5,5, &c. was re- 
quired. | 
9)1.0000 9)2.0C09 9) 3.0009 


2 


„1111, Ke. 9 . 22225 &c. — 5 3333 — 5 24 


To avoid the trouble of writing down unneceffary figures, 
a ſingle repetend 1s denoted by the repeating digic dathed; 


that is, the decimal . 11111, Cu” hs = £7 5 22234; e. 
7 — Y* "flo 33333: &c. — „ 2 * — ; 4 — 75 = 
3 = = i. 7 Z, and .$= 5. 


4. Suppoſe it was required to reduce ½, %, and 


* . I 55 

into decimals. w 
12) l. o 36) 5 000 960) 37. ooo 

99 133 = 1 0322916 2 


The decimals reſulting from theſe laſt examples are called 
mixed ſingle repetends. 


5. Let , 23, and ; be reduced into decimals. 
11)2 o h 7. ooo 290)17.,00c0200 


— 


— —fPy ! — — 


181818, Ke. = X$ 42857 0504425. 

Thoſe decimals in which two or more figures circulate, 
are calied compound repetends; and the manner of diſtin- 
guiſhing them, is by dattung the ſirit and laſt figure of the 
repetend, by which means we make one place of the rcpe- 
tend ſufficient, as in the lait example. 

In a compound repetend, any one of the circulating figures 
may be made the ſir of the repetend z for inſtance, in the. 
repetend 8.6325325 325, &c. it may be made . 3753, 

8 63252 Z. Ane by this means any two cr mate 3 
may be made to begin and end in the fame place; and then 
they are ſaid to be conterminous. 


be reduced to adecimal, 


2 FO 
9 3731 


3731) 
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3731) 13. oo. 034843205, &c. 
18070 | 
31460 
16120 | 7 
11969 
767 
2080 


— — — 


2145 


The decimal reſulting from the laſt example is called an 
approximate decimal, having ſome places true, and the reſt 
unctrtain; heſe approximating decimals are ſometimes writ- 
ten with the ſigns + or —, to Jenore whether the lait figure 
is greater or leſs than ul thus 0034843205 +, or 
.c034884 3200 —; the fri! !ipnities that the decimal fs greater 
thin .0034843205 by ſuine uncertain 41gures; and the ſe— 
cont, (17 0034864 320b— 2 denotes that ne true decimal X- 
ceeds . 003484205, and is eſs than .,00348432c6. 


SANS . 


To reduce coins, weights, meaſures, &c. into decimals, 


K-42 1. 4. " 


Reduce the different ſnecies into one, viz. the loweſt de- 
nomination they con ſiſt of for a dividend ; then reduce the in- 
tever into the ſame denomination for a diviſor; the reſult will 
be the decimal required. 


RULE II. 


Write the given denominations or parts orderly under each 
other, the interior or leaſt parts being uppermoſt, let theſe 
be the dividends. | 

Againſt cach part on the left-hand write the number 
thercof contained in one of its ſuperior ; let theſe be diviſors. 

Then beginning with the upper one, write the quotient of 
each div iſion as decimal parts on the right-hand of the divi- 
dend next below it; and let this mixed number be divided 
by its diviſor, &c. till all be finiſhed, and the lall quoticut 
will be the decimal ſought, 


RULE 


— ——— IG Oe > gy > 
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RULE III. 


| The decimal may be readily found by the rule of practice, 

namely, by confidering the next inferior denomination as 
aliquot parts of the integer ; and thoſe fill lower as aliquot 
parts of the ſuperior ones, or of each other; the ſum of all 
thoſe aliquot parts will be the decimal required, 


Ex. I. Let 33 d. be reduced to a decimal, a pound ſteil. 
being the integer. 


By Rule J. By Rule II. 
31d. 47300 
4 | 1213-75 
— 20lo. 3125 
5690 15 0.015525 J. 232. 
540 | © 15625 
boo | 
240 | The decimal as before = 
459 3z d. 


By Rule III. 


— a—ꝛk̃ʒͤ —ꝛ—L—i: 


Sum J. 015625 
The decimal ſought. 


2. What decimal of a pound is 55. 71 d. 


55. 74 d. By Rule II. 
12 43 50 
TE 1247.75 
67 k 2015-64532 
4 0. 2822919 2 58. 71d. 
96.0027. 1 23229, &c, 
790 
220 | 
280 | 
8880 
(16) 
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By Rule III. 


of 8 d. = ,00625 
of 14d. = .001048 


— 
* 
N 
Ur 
O 


714424 28229016 


3. What decimal of a pound is equal to 198. 11 d.? 


198. 11 d. By Rule II. 
12 


12111. 29 
quads 20119.91 | 
| 24.0)23-9(-99583= 198. 11d. | o. 9 195. 11d. 


| By Rule III. 
19 8. — d. 


95 
— 6 —=of1is.=.025 . 
— 3 = of 6 d. = 0126 


— 2 =+ of 6d. 00833 


1 — 


19 8. 11 d. = { . 99583 


4. What decimal part of an hundred * is 2 qrs. 
12 Ib. 1202.7 


qr. Ib. oz. 
2 12 12 | By Rule II, 
28 
— EE, 4) - 
68 16 VIZ, 4. 12. 3-0 
16 7 
| _ 7 
1792)1100.0{ 6138 4 | 2:4553571 
1 4, 38393 7 {1 
6880 | 
I5040 | 
7040 | 
16640 4 
512 | 
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By Rule III. 
qr. Ib. oz. 
2 25 J 
7 of 2 qr. = 671428060 = = 8 — 
+ of w. =70J57143-' = =" 4 
4 of 4 Ib. = 60449428 = — — 8 
4 Of 8 02, . 0223214 = — — 4 
0133393 = 2 12 12, as before. 


. What decimal part of a pound Troy are 10 0z, 18duwt. 


36 ars? OZ. dt. qr, 


10 18 16 | | 


oz. dwt. qr 


Sr eee 18 16 


40 


64 


— — 


* 


By Rule II, 


4116 
24] blao 
201188 
1211993 
og Ib, troy. 


6. What decimal part of a degree of a circle are 48 37 81 wy 


—_ th. 


216.020)175.074($10527 
* 
1140 
6 O 


1683 


— z — 


By Rule II. 


60154. 
6c| 37-9 


60 48. 6316 


0. 8107.8 37 54 


7. \W hat 
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7. What decimal part of a ft 107 inches ? 
10+ inches, 
4 By Rule II, 
48) 41.0(.8541S 4| 1.90 
260 1210.25 
200 0.85416 10; inches. 
80 | 
320 


8. What decimal part of a gallon of ale = 133 cubic inches? 
282) 133.0 (4716312 — 
2020 
460 
1780 
5880 


1 
580, &c, 


9. What decimal part of a year = 217 days, 7 hours, 18 
minutes ? 
d. h. m. 


217 7 18 
mY 


| —— 


868 
434 


$215 
60 


312918 
2918 


31556937) ded | pr 0 (.594958983367 
299661150 
156487170 
302504220 
185817870 


C. 


CASE III. 


To reduce any decimal into the equivalent known parts 
ef coin, weight, or meaſure 


N RU L Eg 


— — — Ce ec en — 


RU L E. 


Multiply the given number by the number of units contain- 
ed in the next inferior denomination, cutting off as many fi- 
gures from the product as che given decimal conſiſts of; then 
multiply the remaining parts (if any) by the next lower de- 
nomination, cutting off as defore; and thus proceed till you 
have converted your decimals, or come to the loweſt part; 
and the ſeveral figures to the left-hand of the ſeparating points 
will be the ſeveral parts of the quantity required, 


What known parts of coin are equal to. o1 5625 J.? 


015625 
— 20 

312500 
12 


— 


3.7 50000 Anſwer, 31 d. 


4 
3. ooo 


— 


= 


What known parts of coin are equal 2822916 l. 


2822916 
20 
1 


5 6458323 
12 


d.—— 


7.7 500000 
4 Anſwer, 58. 71 d. 


— 3 


3-0000000 


What known coin equals . 99583 J.? 


99583 
3 


© | .—— 


19.9166 
EY 46 Anſwer, 19s. 11d. 
d. 


II. OOOOO 


What 
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What known weight is. 6138393 of a cwt.? 
6138393 


4 

qr. 

2 4553572 
28 


30428576 
9107144 Anſwer, 2 qr. 12 lb. 12 0%, 


— — 


12. 7499916 
16 


—— — 


11.0998656 = 12 0Z. very near, 


— - ——— 


CASE IV. 


To reduce a decimal into its leaft equivalent vulgar frac- 
on. 


1ſt, If the decimal be finite, 
R U L E. 
Under the given decimal write an unit, with as many cy— 
phers a> the decimal confilts of places; then divide both the 


numerator and denominator by the greateſt common mca- 
lure, which gives the leaſt equivalent vulgar traction required, 


1, Required the leaſt vulgar fractions equivalent to 
5 +25, 75, ,125, and . 0625 


125 625 1 
1 d —— : and 002 — lj J 
25 1000 , 5 1 0000 LY 


2. What is the leaſt vulgar fraction cqual to .625 and 
5625 


625 


Anſwer, 21 e el = Tv 

How to find the greateſt common meaſure is taught before 
in vulgar fractions, ſo {hall give only one example to refieſh 
the learner's meniory. 


N 2 ä Let 


_—  — — — . — . —ðQ-ũꝛli. —ę — 


— — — ——p— — 
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5526 


10000 
fraction. 


Let be reduced to its loweſt or leaſt equivalent 


5625) 10000 / x 
4375 1330 
12504375 3 
625 1250% 2 


(0) 


2 
\5%25 , 


/ 1605c 5 


as before. 


2d. If the given decimal be a repetend, 


R U:L. E. 


The decimal is the numerator of a vulgar fraction, whoſe 
denominator conſiſts of as many nines as there are recurring 
places in the given decimal ; both which divide by their 
nreatelt common meaſure (as before) and their quotient will 
be the leaſt equivalent vulgar fradtion. 


1. Required the leaſt vulgar fraction equivalent to 5? 


Anſwer, og =£ = 5. 


2. What is the leaſt vulgar fraction equal to . 769238 
5492 o 
925999 


is found to be 


The greateſt common meaſure to 


76973. g 
Thercſore, 76923) 2230 —4 the anſwer required, 


999595 13 


3. What is the leaſt vulgar fraction equal to 267? 


6 


ry I 2 . 
ihe createſt common meaſure to — Is 27. 
«. ( j 


999 
REN 1627 6 1 
Fkerefore, 27 E, the anſwer required. 
299 37 | 


z. When the given decimal is part final, and part a circu- 
tales 


RU LE. 


Ta as many nines as there are figures in the repetend, 
nc as many cy phers as there are finite places for a deno- 
minator; 
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minator; then multiply the nines in the ſaid denominator by 
the finite part, and to the product add the repeating decimal 
for a numerator; theſe divided by their greateſt common 
meaſure, will give the leaſt equivalent fraction. 


What is the leaſt equal vulgar fraction to. 54? 9 x 5 


+ 3=48 numerator ; . 90 being the denominator ? 


A. = —, the leaſt vulgar fraction required. 
90 13 | 


What is the leaſt vulgar fraction equal to .592g? 
Firſt, 9990 = denominator, and 999 X 5 ＋ 923 = 5920, 


numerator. 


”, C25 = 


£020 1 
— = E, as was required. 
9 


What is tne leaſt yulgar fraction equal to. oo8797 133? 
Firſt 9999990co is the denominator, 


Likewiſe 8 Xx 999999 + 497133 = 8497125, numerator. 
And 102375, the greateſt common meaſure. 


1 8407125 / 83 
3 nd ) 99999900 \ 9; 68 


the anſwer. 


A general rule for reducing decimal into vulgar fractions. 


Under the given decimal ſet an unit, with as many cy- 
phers as there are places in the given decimal; then ſet the 
finite decimal as a numerator, even under the loweſt figures 
of the firſt numerator, with its proper denominator ; laſtly, 
ſubtract the under numerator from the upper one, and the 
under denominator from the upper one, the remainder will 


be a vulgar fraction equivalent to the given decimal, which 
reduce to its lowelt terms. 


1. What is t. e vulgar fraction equivalent to. 138? 


2 Re- 


— — — — 


——— — ͤ -; . 


| 


— Er IIIa IE . . . ITY)" LIE —— IRE EI 
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2. Required the vulgar fraction equal to 008497133? 


| J 
From 219732 
1 ©OCOOCOCOOO 


8 
Take —— 
IC O09 


$497 25 83 
| . = .cc8497133 , as was re. 
999999900 #97 9798 quired, 


HEE SH HEHE HEE ELESES 


SE CTI. III. 


AbDpDITION of DCCIUAIsS. 


HEN decimal fractions are to be added together, 

obterve that the commas, or ſeparating points in each 
expreſſion, be placed directly underneath each other; for then 
primes, ſeconds, thirds, &c. will fall under thoſe of the {ame 
name; and in mixed numbers, units will fall under units, 
tens under tens, &c. 


CASE. I 


To add finite decimals, 


R UL. 


Add as in whole numbers, and from the ſum or difference, 
cut off ſo many places for decimals, as pre equal to the 
greateſt number of decimal places in any the given num- 


Let .3745 + 137.5 + 1.24 + 375 ＋ 185 + 0739285 
93 + 8.7 386429 + 127 + 5 375, be added toge- 
ther-. 
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— — — — — 


85053 5:8 37 4 


— —— 


CASE IL 


To add decimals wherein are ſingle repetends. 


RULE. 


Make every line end at the ſame place, filling, up the va- 
cancies by the repeating digits, and annexing a cypher or 
cyphers to the finite terms ; then add as betore, only in- 
creaſe the ſum f the right-hand row with as many units as 


it contains nines; and the figure in the ſum, under that place, 
will be a repetend. 


Let 3.6 + 78.3476 + 735-3 + -375 + +24 Þ+ 187-4, be 
added together. 
| 3.66606 


78 3476 
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SECT. IV. 
SUBTRACTION of DECIMALS. 


CASSE- L 
To ſubtract finite decimals, 


RULE. 


AVING firſt ſet down the greater of the two num- 

bers given (whether it be a whole number, mixed 
number, or decimal) ſet down the leſs under it, according 
to the directions given in addition; then ſubtract as in whole 
numbers, imagining all the vacant places filled with cyphers, 


From 375.5 take $85.47284. Alſo from 87.569245 take 


19.87. 
Minuend 375.5 | 87.56924 
Subtrahend 8647264 1 2 
Remainder 289.02716 65.699245 8 
„5 F 


3 From 1 take . 732594. And from 684 take 9.3275. 


From 1. o . 

Subtr. 732394 9.3275 
Rem. . 267406 674.6725 
| — — © 


Let 375.5 be diminiſhed or made leſs by. 97637387, and 


ſhew their difference. 


Minuend 37553. 
S ubtrahend 97637387 


— — — 


Difference 374.52 362613, or icmaindcr, 


— en — 


CASE 
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CASE II. 


To ſubtract decimals that have repetends. 


RULE, 


Make the repetends ſimilar and conterminous, and ſub— 
tract as in the laſt caſe ; obſerving only, if the repetend of 
the number to be ſubtracted, be greater than the repetend 
of the number it is to be taken from, then the right-hand 
figure of the remainder muſt be leſs by unity, than it would 
be, if the expreſſions were finite; and the repetend in the 
remainder will conſiſt of as many places as there are in the 

other two numbers, 


„Let $7.78 be leſſened by 18.95416, and 51.528 by. 6. 


From 57473333 51.528 
Take 18.9541 65 
Rem. 38.779 16 50.867. 


55 47. 4778175 be made leſs by 15.56, and 49.528 by 
35:4730- 


From 47.447875 49.528578 
Take 15. 550505 ä 38.47 3650s 
Rem. 31.821617 110549785 


= 43.840268 take 20.925, and from 49.53 take 
42.75 | 


— 


From 43.8 540268 49-5323 
Subt. 20 9759259 42-7 597 
Rem. 22.978 100 6.7733 


S E Cr. 


— — A. wt... 
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SECT. V. 


MULTITIPLICATiON of DCIMAIõ. 


CASE. 1. 


HEN bath factors are finite decimals, whether they 
arc ſingle, or joined with integers, 


RUE. 


Nrultiply them as if they were all whole numbers, and 
from the product (towards the right-hand) cut off ſo many 
places for decimal parts in the product, as there were in both 
the multiplier and multiplicand counted together. But it it 
ſo happen that there are not ſo many places in the product, 


iuppiy the defect by prelixing cyphers. 


8.7537 964 27.576 
3275 7 0.23 
437685 6912 82728 
612759 48 $5152 
175074 Ry 165456 
262611 673.92 — — 
— — — 171.7848 
2 8668 3675 * va 
57386 273⁴5 
8237 273 
401702 82035 
172158 191415 
N 54690 
| 45908 2 nk 
| — 07465185 
| 472688482 — — 


CASE 
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CASE. II. 


Two decimal fractions being given, to reſerve in their pro- 
duct any aſſigned number of places. | 


. 


Set the unit's place of the multiplier directly under that 
figure of the decimal part of the multiplicand, whoſe place 
gu would reſerve in the product, and invert the order of 
all its other places; that is, write the decimals on the left- 
hand, and the integers, if any, on the right, 

Then in multiplying, always begin at that figure of the 
multiplicand which ſtands over the figure wherewich you are 
then multiplying, ſetting down the firſt figure of each particu- 
lar product directly underneath one another, due regard be— 
ing had to the increaſe which would ariſe out of the two 
next figures, to the right-hand of that figure in the multi- 
plicand, which you then begin with; carrying one from 5 to 
15; two from 15 to 25; three from 25 to 35, &c. and the 
ſum of theſe lines will give the product. 


Let 73-8429753 be multiplied into 4.628754, reſerving 
only five places of decimal parts in the product. 
73.8429753, the multiplicand, as uſual. 
457826.4, the multiplier inverted, with the unit's place 
— — ſet under the 5th place in decimals, denoting 
29537199 that there will be five places of parts in the 
' 4430579 product, 


147686 The work at large. 
0 
5 73 84590753 
300 | 4628754 
30 2953719012 


36902148765 
5169908271 
$9074[38024 
14768519506 
44305780518 
29 537190ʃ12 


341 80057 


— i 


341.8009201 776 


——— — — 
* 


Loet 
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Let 843.7527 be multiplied into 8634.175, reſerving only 
the integers in the product. | 


843-7527 843 7527 
578.4368 8634.875 
6750022. 4'2187035 

500251 59 962089 

25313 67500216 
3375 3375 108 
675 25312581 
59 50265162 
4 675002116 
7285099 12856659/2954125 
CASE III. 
If the right-hand figure of the multiplicand be a circulate, 
RU L E. 


In multiplying increaſe the right-hand figure of each re- 
ſulting line by as many units as there are nines in the pro- 
duct of the firſt figure in that line, and the right hand figure 
of each line will be a circulate; and before you add them to- 
gether, make them all end at the ſame place. 


1726 835.273 
GM 7484 
1.0 368 3341093 

e e 668218506 
334109333 

5546913333 

625.1185526 


CAS E XV. 
If the right-hand figure of the multiplier be a circulate, 
NULL. 


Multiply by it as by a finite digit, ſetting the produc: 
one place extiao:digary towards the left-hand ; then divide 
thet 
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that product by 9, continuing the quotient (if needful) till 
it arrives at a circulate; then beginning at the place under 


che right-hand figure of the multiplicaud, cut off for deci- 
mal parts. 


63-274 447375 
id | 876 
9)379644 _ 90284250 
4218226 35833 
189822 331625 
63274 AGE 
63274 * 38 
— — 41532083 
749214426 8 3 
CASE: V. 


When the multiplicand and multiplier are each a ſingle 
circulate, | 


R U LE. 


The firſt line (or that produced by multiplying by the 
circulate in the multiplier) muſt be managed as in Cale III. 
only the right-hand figure muſt be increaſed by as many 
units as there are nines in the product of the firſt figure of 


that line, the products of the reſt muſt be managed as directed 
in Caſe II. 


3-123 8574.3 
2 87.5 
922346 9428716 
24822 47635485 
74.466 600203333 

as 68 59466666 
99288 — 
- 7507 30. 578 

CASE VI. 


If the multiplicand be a compound repetend, and the 
multiplier a finite number, 


RULE, 
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RULE, 


In multiplying, obſerve to add to the right-hand place of 
the product, ſo many units as there are tens in the product 
of the left-hand place of the repetend ; and the product 
ſhall contain a repetend, whoſe places are equal to thoſe in 
the muitiplicand; and if there are more places of figures in 
the multiplier than one, make all the ſeveral products conter- 
minous towards the right-hand, as in Caſe II. and IV, 


3973 786.4928 

8 .005 

3% | 3-9374643 

732-586 86.3207 3 

| 43.7 | | 37135 

$128r0g 43160368 

21977597 258962199 

293134634 863207332 
e one 60474513245 | 

32024-0339 25902 199621 

- 3205.5204276g 

CASE VII. 


It the multiplicr be a compound repetend, 


R U L E. 


| Multiply each figure of the repetend, and add the ſeveral 
products together; then add the reſult in this manner; ſet 
the left-hand figure ſo many places forward as exceeds the 
number of places in the repetend by one, and the reſt of the 
figures in order after it; and thus proceed, till the reſult 
laſt added be carried beyond the firſt ; laſtly, add the ſeveral 
reſults together, beginning under the right-hand place of the 
firſt ; and from thence dath as many figures for a repetenc, 
as the repetend of the multiplier conſiſts of, 


834. 
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834.75 490 40.54 
3 27 «70503 
584.325 | 148921762 
166950 24820270 
25025 34748378 
27296325 349980699 162 
2729063 34998069 
272 349 
2732-3649 34968.4199003 


If the multiplier . hath any terminate places joined with 
the repetend, and if the repetend be {mal}, and theſe many, 
multiply and add the products of the repetend firſt ; then 
multiply by the terminate figures, and add their products to 
the ſum of the products of the repetend ; and to this laſt re- 
ſult, add the ſaid ſum of the zepetend products. 


874-37 
1274 


24.3748 
612059 


Sum 6470338 of the produQs of the repetend. 
174874 
87437 


111394738 


11 14.600g4 


But if the terminate figures are few, and the places of 
the repetend many, ſubtract the terminate figures from 
thoſe of the repetend, and multiply by the remainder as a 
repetend, 


1733. 


— — —⏑— ᷣ H—— ñ ͥͤW—' add 


— — — ꝓ-—ñ—'—ZB—— — —— . 


ä — —„-——— —ä6— — ̃ . — — 
— 
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I735.8072 
32.736 
32 


Remains 324704, the new multiplier. 


69432268 
121506504 
69432288 

34710114 
52074216 


5636235410688 
5030235410 
563623 

56 


OM —— 


56357. 9902597 


CAS E VIII. 
If both factors have compound repetends, 


R U L E, 

Procced as in the two laſt caſes; for as the places of the 
repetend in the product will be uncertain as to their number, 
they can only be determined (in any manner fit for practice) 
by continuing and repeating the fel product, which will con- 
tain a certain repetcnd equal in places to that of the multi- 


plicand. | 
Multiply 67.822 
into 5.2758 
52 
5223 
203474 
1356496 
13564964 
339024124 
354-249905 
3 5424996 


357-827333, &c. Here the fourth 
place of parts comes out a ſingle repetend, viz. 3. 


Again. 
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Again. Multiply 3.143 Examples of this kind, 
into 4-797 though very accurate, 

. yet are more Curious 

— than uſeful; as they 

4293 may be eaſier done ex- 


— act enough for buſi- 
9435 neſs, by the contracted 

283090 way of multiplication 

62990 taught Caſe II. 


13 503435 36 6363 
135034 303030 
1359224303 
135034 

135 


— — — 


13-5X69533109533 


LETTER EEEIETSD 


SECT: VI. 


Divris1on of DEctMALSs. 


. any of the following caſes in diviſion, if the dividend 
be greater than the diviſor, the quotient will be either a 
whole or a mixt number; but when the dividend is leſs than 
the diviſor, the quotient muſt neceſſarily be a fraction; for 
aleſs number is contained in a greater once at the leaſt, but 
the greater is not coritained once in the leſs. 


CASE 1. 
When the diviſor and dividend are both finite decimals. 


RULE. 


Divide as in whole numbers, and from the right-hand 
of the quotient point off for decimals ſo many places as the 
decimal places in the dividend exceed thoſe in the diviſor ; 
and thoſe to the left, if any, are integers; but if the places 
of the quotient are not ſo many as this rule requires, ſupply 

Q the 
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ply the defect by prefixing cyphers to the quotient ; but if 
the decimal places in the diviſor be more than thoſe in the 
dividend, annex cyphers to the dividend to make them equal, 


and the quotient will be integers until all thoſe cyphers are 
ulcd, 


87.364) 714 025972 (8.173 


15.1139 
637757 7875) 441.0000 (560 
262092 47250 


179) 48624097 (00271643 


1282 
294 +2628 ) 27.0000 ( 100. 55865 
1150 I5c0 
709 15750 
537 23250 
—— 17700 
. © „* 15900 
24750 
85 
CAS E II. a 


To contract the work of diviſion, when the diviſor con- 
ſiſts of many decimal places. 


RULE. 


Having determined the value of the quotient figures, let 
each remainder be a new dividend ; : and for every ſuch di- 
vidend, point off one figure from the right-hand of the di- 
viſor ; obſerving at each multiplication to have regard to the 
increaſe of the figures lo cut off, as in contracted multipli- 
cation, 

67268479) 56-00000000 ( 83.2485 
K 4191690 
16716243 
3562547 
571808 
33001 
1 27 


384.672158) 
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384.672158) 14169. 206603851 ( 36,8345 
* 2029041863 
3210089158 
132711894 
17310247 
1923301 


9.365407) 87.0760326( 92976554 
2787663 


If any whole, mixed, or decimal number is given to be 
divided by 10, 100, 1000, &c. only remove the ſeparating 
point towards the left-hand ſo many places as there are cy- 
phers in the diviſor; alſo in multiplication the ſeparating 


point is moved to the right-hand ſv many places as there are 
cyphers in the multiplier, f 


EXAMPLES in 


Multiplication. Diviſion. 
7865 X 10 = 7.865 10) 7865 ( 785.5 
7865 * 100 = 78.65 100 ) 7865 (78.65 
7865 X 1000 = 786.5 1000 ) 7865 (7.865 


7865 X 10090 7865 10000 ) 7865 (7865 
7865 X 100900 = 78650 100000 ) 7865 (07865 


CASE 1II 
If the dividend be a repetend, 


RULE. 


Tf it be a ſingle repetend, bring down the circulating fi- 
gure until the quotient either repeats, or is as exact as re- 
quired; but if the repetend in the dividend be a compound 
one, then bring down the circulating figures in the ſame 
order they ſtand in; and when you have got through them 
all, bring down the firſt figure in the repetend over again; 

O 2 and 
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and ſo proceed until your quotient either repeats, or becomes 
as-exact as is neceſſary. 


7484) 625118.562J ( 835273-3 
6398 
39465 137). 566 ( 0984136253 
6 186 


54882 495 
24946 856 
— 346 
2494 726 
416 


— 


56 


41.764) 1961. 3540 (2. 17, &c. ad inſinilum. 
90804 


17613 


794-5 )319. 28007 (47632 
13480 
58350 
48357 
24871. +. 
19361 f ad infuiitum, 
40712 


2487 
CASE IV, 
It the diviſor be a ſingle repetend. 


R U LE. 


If the diviſor be only a fingle cepetend, place the dividend 
under itſelf, but one place forward towards the right-hand, 
which ſubtract from the dividend; the remainder will be a 
new dividend, which divide by the diviſor, in the ſame man- 
ner as if it was a terminate number. But if the diviſor con- 
fiſts of terminate aumbers, joined to the repetend, ſubtract 
thoſe terminate numbers from the diviſor, and ſubtract the 
dividend as before directed, and the remainder will be a new 
diviſor and dividend. 

| | Divide 


Chap. V. 


FRACTION S. 


Divide 134.28 by. g. 
1342 


6) 120.84 ( 202.4, the true quotient. 


Divide 234.6 by . 
234 


197 


7) 217.2 (301. 71428, &c. od inſnitum. 


Divide 6.251185628 by 875.272. 


875.273) 6.25118562S 
Tien 625118562 


Divide 856.988 by 4.88. 


4.86 ) 856.988 
48 85.6988 


4.38) 771-2892 (176.6934249 
3332 


If a compound repetend is found in your diviſor only, or 
In both your diviſor and dividend, 


O 3- 


RULE 


1 
K _ 4 * — 
mt •wů—4 é —— tre 2 — 


— — — 
———— . FW 
* 
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RULE, 


Set the diviſor and dividend under themſelves, each fo 
many places towards the right-hand, as there are places in 
the repetend of the diviſor ; which ſubtract as in the laſt 
caſe, and the remainder will be a new diviſor and dividend. 
But if the diviſor is a compound repetend without any termi- 
nate figures, divide by it as a terminate number ; fr {ſubs 
tracting the dividend from itſelf, as before directed. 


Divide 13.5x69533 by 4-797. 
4.70%) 13-5x69533169 
4 135109533 


— — 


4-293 ) 13. 5034363636 (3. 145 
6244 


19513 
23416 f &c. ad infinitum. 
1951 


Divide 5264.457479 36 by 42.3438. 


42-2436 ) 5264457427939 
42 526445745 
42.3304) 5263.931007 194 (124. 32701, true quotient, 
1029991 
1832030 
1384540 
1.43587 
2907991 
423394 


Divide 395.2738017 by. 31. 
3 


— g 


317) 3094.878341 ( 1245.67 
778: „ „„ „ 
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The following lemmas and corollaries may be of uſe in il- 
luſtrating the different methods and peculiar proceſſes uſed in 
the arichmetic of circulating numbers, 


LEMMA I. 


A ſeries of nines infinitely continucd, is equal to unity or 
one, in the next left-hand place. Thus, 0.9999, &c = 1, 
and .0999, &c. =.1; alſo, .00999, &c. . oi; and 
73-999, &c. = 74. 

DEMoNnsTRATION. It is evident that. 9 = = wants only 
7s Of unity, .99 wants only 12, and .999 wants only 
7:55 3 ſo that it the ſeries were continued to infinity, the 
difference between that ſeries of nines and an unit, would 


be equal to unity divided by infinity ; that is, nothing at all. 


E. D. 
L EMMA II. 2 


Any ſingle repetend divided by 10, and the quotient ſub - 
tracted from the ſaid repetend, the remainder will be the 
ſame number complete or terminate. 


DEMonSTRATION. Let the given repetend be 3.333, &c. 
333 =10=-333» and 3.333 — +333 =3- Allo, 544445 
c. ＋ 10 5 444, &c. and 54 444 — 5-444 = 49. 


COROLLARY I. 


Hence it follows, that if a compound repetend be divided 
by an unit, with ſo many cyphers annexed as are equal to the 
places of the repetend, and the quotient ſubtracted from the 
ſaid repetend, the remainder will be the ſame number com- 
plete or terminate, that conſtituted the repetend. Thus, 
325.325 — 1000 = 325 and 329.325 — . 325 = 325; and 
42.3430 — 1C020, will be . 00423438; and 42.3436 — 
0 423436, will be 42.3394. 


COROLLARY 


Hence alſo, if any repetend be divided by an unit with as 
many cyphers as it contains places, and the quotient multi- 
plied by as many nines as the repetend contains places, the 
reſult will be the ſame as before; that is, the ſame number 
terminate or complete; for any number divided by 10, and 
the quotient ſubtracted, the remainder is the ſame as the quo- 
tient multiplied by nine, | 


O4 | 1. Thus 
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2. Thus, 6.666 + 10 = .6666 ; and .6666, &c. x 9g = 
5.999, &c. 2 6. | | 
2. - fins 325 * 999 = 324.999, &c. = 325 = 32.325 
— 329. | | 
3. And 325.325 + 1000 = .z2g. 


COROLLARY III. 


It is evident from the laſt corollary, that a ſingle ropetend 
is to the ſame number terminate or complete, as 10 is tog; 
a compound repetend of two places, as 100 to 99, and a 
compound repetend of three places is to the ſame number 
terminate or complete, as 1000 to 999, &c. And by the 
converſe of the ſaid corollary it muſt follow, that any num- 
ber multiplied by 1, with as many cyphers as it contains ſi- 
gures, and the product divided by as many nines, will give 
the ſame number perpetually circulating. 


Thus, 6 x 10 = 60, and 60 — q = 6.668, &c. 
And 325 X 1000 = 325 οο, and 325000 — 999 == 323. 


COROLLARY IV. 


Hence alſo, if any number be divided by as many nines 
as it contains figures, and the quotient added to the ſaid 
number, the reſult will be the ſame as before; for any num- 
ber multiplied by 10, and the product divided by g, the quo. 
tient muſt be equal to 3 of the ſame number added to itſelf. 


Thus, the quotient of 6 - 9 + 6 = 6.666, &c, 
And the quotient of 325 — 999 added to 325 = 32g. 


LEMM A III. 


Any number divided by 9,99,999, &c, will be equal to 
the ſum of the quotients of the ſame number continually di” 
vided by 10, 100, Io, &c. 


Thus, 717 divided by 10, 100, &c, 


1.7 | 


7-17 9) 717 079.8 


E 79 6666, Kc. 
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Alſo, 
230847 = 1000, &. 999 ) 236847 ( 237-884 
— 3704 
230.847 7077 
230847 | 8400 
236847 4080 
23 — — 


. — 84 


From theſe lemmas and corollaries appear the reaſon of 
multiplication and diviſion of ſingle as well as compound 
repetends. 

I ſhall here add the following uſeful propoſition, viz. 


To perform the work of multiplication by diviſion, or of 
diviſion by multiplication, 


RULE. 


Divide an unit, with cyphers annexed, by the given mul- 
tiplier or diviſor, the quotient will be the diviſor or multiplier 
ſought. 


Let 27576 x 625. I would alſo have a divifor which 
will give a quotient equal to the product of thoſe numbers, 


27576 625) 1. oo (. 0016) 27576.0000( 17235000 


625 3750 115 
3 1 37 
138880 3 56 
55152 80 

165450 | — 
17235000 


LS — . —— xy 


Let 67392 be divided by 78, and find a multiplier, which 
being multiplied into the ſame number, ſt;all produce a num- 
ber equal to the quotient, | 


78) 


| 
| 
| 
| 
| 
| 
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78) 67392 (864 
409 
312 


78) 1.00 (.0x28205 
220 
640 
160 
400 


10 


67392 
*. or8205 


336960 
134754 
539130 
134784 
67392 


603-9991 360 
8635991 360 
8639 


— — — — —— ́ꝗꝙ—́—'—ÿw — 


893-9999,99999999 = 864. 


QuesTIONS to exerciſe DEcIMALS, 


1. A grocer bought two cheſts of ſugar, the one weighing 
net 18 cwt. 3 qrs. 14 lb. at 21. gs. 8d. per cwrt. ; the 
other weighed net 18 cwt. 1 qr. 21 lo. at 47d. per pound, 
which he mingled together; now I deſite to know how 


Ov 


much a hunded weight of this mixture is worth ® 


1 
2 9 8 per cut. 41 d. 
6 X 4 
14 18 — 12410 1 6 
3 20011 83 * 7 
44.14 = £ 85 5 10 6 
1 4 10 * 4 
142 12 : 8 
- 0 28 Aer 2 2 =— acwt, 
| i = C025 6 
40 17 5z | — — 
Wi © 45 37.3125 11 


99351 — 


85 11 10 whole coſt. 


— 0 


Re CRIES 3 


37 16 — 
125 10 6 
5 5 
23 74 
38 14 4: 
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cwt. qr. Ib, 


18 3 14 
18 1 21 4 


37 1 7=37-3125)85.5916( 2.293914 
1096666 | 95 20 
3594106/T-g789 

146041] 5 8 
82200 539360 


149 
2.157440. 
Anſwer, 21. 58. 10 2 d. 
2. What quantity of water will you add to a pipe of moun- 


tain wine, value 331. to reduce the firſt colt to 48. 6d. the 
gallon * 


1216 
2014-5 
0.225 ) 33.00 1267 
1050 \ 120 gallons in a pipe. 
1 500 — 


(150 )20.6 gal. the anſwer, 


3. If a cubic inch of oil olive be .52835 decimal parts of 
an ounce averdupoiſe, what quantity of oil, weighing 72 
pounds per gallon, will be contained in a caſk, allowed to 
hold 135 gallons of water, each 282 ſolid inches. 

13.3 X 282 = 3760 cubic inches, content of the caſk, 

3760 X .52835 = 1986. 596 oz. weight of the oil. 

16) 1985954 124.12255 Ib. averdupoiſe. 


356 
25 7.5) 124. 16225 (16.555 galls. 
99 491 the anſ. 
36 416 
6 412 
: 85 372 


4 


4. A perſon was poſſeſſed of a 4 ſhare of a copper-mine, 
and ſold 3 of his intereſt therein for 17101. ; what was the 
reputed value of the whole property at the ſame rate ? 

3 3 wo YJ — 
3 of uh == 4 Go 
«45 ) 1710.00 (3800 |. the anſwer required, 
30 


5. If 


222 ͤ ͤ—ͤ — — ˖ ˖— — — 
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5. If I buy 14 yards of cloth for 10 guineas, how many ells 
Flemiſh can | buy for 2831. 175. 6d. at the ſame rate? 
N 
10 10 
2 1 10 
4| 15 d. per yard, 
3-9 


11 3=£-5925 perell Flemiſh. 
By inf, ection, 2831. 17 8. 6d. = 283.8751. 
.5625) 283-875 ( 504.6 = 604 ells, 2 qrs. the anſwer. 
262.50 


37500 
37500 


ns | 


— — — 


6 S 0 


6. Goliah of Gath is ſaid to have been fix cubits and a 
halt, or a ſpan, high; this anſwers to 10 feet, 4-592 inches 
pray what was the length of the cubit in Britiſh meaſure ? 

12) 4.592 ( -3826 
10.3526 feet, the height of Goliah. 
6.5 ) 10-3526 ( 1.597 3241 = 1 foot, 7.168 inches, the anſ. 


7. A factor bought 84 pieces of ſtuff, which coſt 5371. 
128. at $5. 4d. per yaid; I demand the number of yards 
in all, and how many yards in each piece? 

1214 | 
r , — 2 


1. 28 2 58. 4d. 537.0 537 l. 128. 
286) 537.6 (2016 yards in all, and 7 x 12284. 


2 $53-70 
24) 483.84 1212016 
144 —— 
— 71 168 


| 24 yards in each piece. 


— 
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CHAPTER VI. 
8X0 L04:3.0-20; 


o R, 
Extracting the Roors on! of all SincLe Pow ERsV. 


FE V OLUTION is the unravelling or unfolding any 
4 propoſed number into the parts of which it was made up 
of or compoſed. 

If any number is multiplied into itſelf, that pioduct is 
called a fquare number, 

Thus the ſquare numbers 4, 9, 25, 36, &c. are each of 
them compoſed of two equal numbers, viz; 2 X 2 = 4, 3X 
3=9, 4X4 = 16. 

If any number be multiplied into itſelf, and that product 
be multiplied into the ſame number, the ſecond product is 
called a cube number, 

Thus the cube numbers, 8, 27, 64, &c. are each com- 
poſed of 2X2 =8, 3X 3X 3-*27, 4X4 X4 =b4, &c. 

Theſe powers exiſt in nature, viz. a root is repreſented by 
a line or fide, having but one dimenſion, viz. only length: 
the ſquare is a plane figure of two dimenſions, viz. length, 
breadth ; and the cube of three, viz. length, breadth, and 
thickneſs. 

All the ſuperior powers have no exiſtence in nature, but 
are compoſed of a multiplication of any number four or more 
times into itſelf, 

Thus, 2X2 X 2X2 =16, the biquadrate, whoſe root is 2. 

Or, 3X 3X 3X 3X 3= 243, the ſurſolid, whoſe root 
is 2, have no exiſtence in nature, but may be underſtood as a 
ſeries of numbers in geometrical progreſſion. 

When any number is propoſed to have the root extracted, 
the firſt work is to prepare it by points ſet over (or under) 
their proper figures, according as the given power, Whole 
root is ſought, doth require; which fur the ſquare is 2, for 
the cube is 3, for the biquadrate 4, &c. always beyirining 
thoſe points over the place of unity towards the left-hand, 
if the given numbers be integer, and deſcend towards the 
right-hand in decimal parts. 


Thus 


— RS 
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Thus for the ſquare-root 58 37429643847 
Cube 5837429643847 
Biquadrate 5837429643847 
Sutſolid 5837429642847 


Or in decimals, 

Thus for the ſquare-root 0. 532794384728 
Cube 0 532794384728 
Biquadrate 557567720 


| Book I, 


Surfolid o. 5 32794334728 


A TaBLE OF POWERS. 


| 
fel. {514158 | & 8 2 
= 8 8. 8 2 — — 2 
=|S|EE =Y 8 5 hs 
I 2 8 5 S 8 = O 
— 1 & 1 22 * N 1 7 3 8 : 
r S A 8 
142. he. | ws 82 2 2 — 22. 
enen — 8 8 
53 [33S A2 = 20 pn 
el (SS EQ 22| 22 | Ho | 9 | 
_ = 
| [315 SEA A353 | 25 | 2: 
2. - If (RA 2 e 5 & O 2 
[nj}Indjlode.}[ndex | lndex. | Index. Index. Index. 
C 
1101 ] 1 I 1 ] 1 EF 
2] 4 ie 54 128 256 5120 
3.9270 B81] 243] 729] 2187 6561] 19683 
4100 64] 259] 1024] 4006 16284] 65536) 202144 
5285025 25 31250 15625 78125 39625 1953125 
6136|216|1296| 7776] 45656] 279939] 1679616] 1007200 
| 71491343/2401[16807|117649| 823543) 5764801] 4935307 
8164/51214096{32768/202144|2097152/16777216| 12421772" 
g181/72910561159049 8 144 472969 430467211 357420450} 


| 
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SET I 4 
To extra the SQUARE-ROOT, 


RULE. 


AVING pointed the given reſolvend as before di- 
reed, find the greateſt iquare that is contained in the 
c 


{t period towards the left-hand, ſetting down the root as a 
quotient, and ſubtract that ſquare out of the firſt period. 

2. To the remainder bring down the two figures under 
the next point for a dividend, N. B. This is always to be 
repeated. 

. Double the quotient for a diviſor, enquiring how often 
it may be had in that dividend (excepting the laſt figure) 
and ſet down the quotient figure, which annex to the diviſor. 
This muſt alſo be repeated, as a new diviſor muſt be found 
to every figure. 

4. Then multiply the whole increaſed diviſor, and ſub- 
tract the product from the dividend, Proceed thus till all the 
periods are brought down. | 

5. After doubling the quotient every time for a diviſor, 
always annex the laſt quotient figure to the diviſor for a 
new diviſor. 

6. If there be a remainder after you have finiſhed vour 
periods, bring down a pair of cyphers for decimals ; pro- 
ceeding as before directed, till the root is as exact as is re- 
quired. | | 

N. B. You muſt always, in mixed numbers, cut off as 
many whoie numbers in the root, as there are periods of 


whole numbers, and as many decimals as there are periods of 
decimals. 


1. Extract the ſquare root of 393129. 


393129 (627 
36 


— — 


122 ) 331 
244 


1247 ) 8729 
8729 


dee Extract 
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2. Extrnct the ſquare root of 7587 3419 337865039195 105089. 


3937855035105 1080890 8710534992783 


167 ) 1187 
1169 


1741) 1834 
1741 


174205) 931933 
71025 


1742103) 6090478 
5226309 


17421064 ) 8645696 $ 
69634256 


174210689 ) 167727090: 3 
1567896201 


174210098) 109374702 
— 484 283 


The five laſt figures in the example above are found by tie 
contracted method of diviſion, 


3. What is the ſquare root of 1850701.764025 ? 
1850701,704025 ( 1350,405, the root required, 
I | 


23) 85 
69 


— c«2—k—Ut — 


266) 1607 
1595 
27204) 110179 

108816 


1720805) 13604025 
13604025 4. Extract 


— 
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4. Extract the ſquare-root of. 01234. 


© 001234(.0351283362, the root very near. | 
9 


65)334 
„ 


— 


701) goo 
701 


OD VI TIE ̃ é I OC 


— — — 


7022) 19900 
14044 


70248) 58 50 
591984 


5. Extract the ſquare- root of 2. 
2(1. 414213527, root nearly. 


2824) 11900 
11296 


28282) 60400 
56504 


282841) 383600 
282841 
282842) 100759 
15906 
704 
198 

P RULE. 


| 
| 
| 
| 
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RULE It. 


Firſt deduct the greateſt ſquare, placing the root in the quo. 
tient as before. 

2. Divide the whole remainder by 2, and point it a- new: 
this may be called a new dividend. | 

3. Make the root of the firſt ſquare a diviſor, enquiring 
how often it may be found in a new dividend, to the next 
figure, reſerving the figure under the next point, for half the 
ſquare of the quotient figure. 

4. Multiply the diviſor into it, adding to that product the 
tens of the half ſquare, if any. | 

s. Annex the quotient figure to the laſt diviſor for a new 
diviſor, with which proceed as with the Jaſt until all be 


finiſhed. 
6. Extract the ſquare root of 3272869681. 


3272859581 ( 5, firſt ſingle root. 


5) 386434840.5 (57209 
＋ 7 374+5=5 N 7 +3 ſquare of 7, viz, 2224.5 


7 
I 2)1142 = 57x 3 + ; ſquareof 2 


572 5148405 | 
+ 09 5149405 = 572 X g + © ſquare 9 = 40.5. 


7. What is the ſquare- root of 2 = . 7? 
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8) . 068888 (881917 103688207 
8 672 | 
88) 16888 
4-1 8805 
881) 808388 
＋ 9 793395 


8819) 1508388 
+1 881905 


— -_——— 


88191) 62648388 
＋7 61733945 


— — — 


881917) 91444388 
+ 1 88191705 


8819171) 3252683888 
es 2045751345 


881017103 606932543 


77792281 
7238913 
182570 
6193 
eee 
| . 
Some Us ES of the SQUAR E-ROOT. 
AS E I. 
18 find a mean proportional between any two given num- 
bers. 
RU LFE. 
Extract the ſquare- root of the product of the two numbers, 
which root will be the mean proportional ſought. «+ 


Required a mean proportional between 16 and 256. 
" Firſt 16X 256 = 4996; alſo, 4/4096 = 64. 

2 
2. 16: 64 :: 64: 256. 124) 496 


8 | 
P-2 Ms CASE 
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CASE II. 
To find the ſide of a ſquare equal in area to any given ſu- 
perficies. 
R UL E. 


Find the ſquare- root of the given ſuperficies, which is the 
ſide of the ſquare ſought. 


Suppoſe I have a circular, elliptical, or irregular fiſh- pond, 
contiining in ſurface ꝙ acres, 2 roods, 15 perches, and would 
have a ſquare one of the ſame content; J deſice to know 
how many yards the ſide _ be ? 

A. N. 


9-4 33 
_ 
38 
40 
1525 perches. 
5.5X 5.5 = 30.25 ſquare yards in 1 perch, 


— — — 


yds. foot. inch. 


46433.750215˙4849 188215 1 5 467. 
4 Q. E. F. 


4064 

41 
42502333 
2125 


4304) 20875 
17210 


43088) 365900 
344704 


ä . — 
Rad 


430964) 2119500 


—— 


395744 


— __ __ — 


7876 


— ü[—ç—¼ 


2506 CASE 
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CAS E III. 


Having the area of a circle, to find its diameter. 


RULE. 


Multiply the {quare-root of the area by 1.12847, the pro- 
duct will be the diameter, e 1595 : 

In the midſt of a meadow, well ſtored with graſs, 

I took juſt an acre to tether my horſe: 

How long mult the cord be, that feeding all round, 

He may'nt graze leſs or more than this acre of ground, 


4840 ſquare yards in an acre, 
4840 = 69.57 *,* 1.12837 


30 X 75.96 

129)1240 677022 

1101 101553 

222 5042 

1335} 7920 750 

6925 — 
| 2)78.5007 
13907) 97502 

18 97349 39+ yds. lengthof the te- 


.= ther and horſe. 


The periphery of any circular figure may be found by mul- 
tiplying the ſquare-root of the area by 3.5 149. 

Thus 69.57 X 3.5449 = 246 yards, 1 foot, 10% inches, 
the perimeter of the before-mentioned acre of land, | 


CAS E IV. 


Any two ſides of a right- angled triangle being given, to 
find the remaining ſide. 


RU L E. 


As the ſquare of the hypothenuſe, or longeſt file of a 
Tight-angled triangle, is equal to the ſum of the ſquares of 
the other two ſides; conſequently the difference of the ſquares 
of the hypothenuſe, and of cither of the other ſides, is the 
quatre cf the remaining fide, | 


i. As I vas walking out one day, 
Which happen'd on the firſt of May 


3 
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As luck would have it, I did "ſpy 


A may pole raiſed up on high; 

71 he which, at firſt, me much ſurpriz d, 
Not bein 7 before- hand advertiz d 

Of ſuch a fira inge uncommon fight ; 

I ſaid I would not ſtir that ni: zht, 

Nor reſt content, until I'd found 

Its height exact from off the ground : 
But when theſe word { juit had ſpoke, 
A blaſt of wind the May-pole broke; 
Whoſe broken piece I found to be 
Exact in length yards fixty-three ; 
Which, by its fall, broke up a hole, 
Twice fiſtcen yards from off the pole 
But this being all that I can do, 

The May-pole now being broke in two 
en tarts, to aid a friend, 

Ye ladies pray an anſwer fend, Ladies Diary. 


Firſt 63 x 63 = 2959 
Alſo 30 X 39 = goo 


3069 = 55.3965 piece ſtanding. 


* 634 55.3985 = 118.3985 yards = 118 yards, 1 foot, 


* chen 3, height of the pole. 


2. Acaſtle wall there was, whoſe height was found 


To be an hundred feet from th' top to th' ground: 
Avaiatt the wall a ladder ſtood apright, | 
Ct the fame length the caſtle was in height 


vaggiſh fellow did the ladder ſlide, 


(The bottom of it) ten fect from the ſide. 
Now I would know how far the top did fail, 
By pulling out the ladder from the wall ? 


100 X 100 = 10000 
10:::X-10.== co 


\/ 9900 = 99.4987 4 


100 — 9949974 =.59125 = a very little more than 
6 inches. 


I want the length of a ſhoar, that bdag i to ſtrut 11 feet 


a from the upright of a building, will ſupport a jamb 23 feet, 10 
incacs from the ground? 


11 
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Il IC 30 -— 7; 
23.83 X 23.83 = 568.027 
\ feet, 1rches, 


4/689.027 = 26 2.9918. Q. E. F. 


4. The height of an elm, growing in the middle of a cir- 
cular iſland 3o feet in diameter, plumbs 53 feet; and a line 
ſtretched from the top of the tree, ſtraight to the outer edge 
of the water, 112 feet : what then 1s the breadth of the moat, 
ſuppoſing the land on either fide of the water to be level? 


112 X I12 = 12544 
53 X 53 = 2809 


4/9735 = 98.666. 
. 30 ＋ 2 2 15, and 98: — 15 = 832, breadth of the 
moat required, | 


5. Two ſhips ſet ſail from the ſame port, one of them goes 
due eait 50 leagues, the other due north 84; how far are they 
aſunder ? 

50 X 50 = 2500 
84 X 84 = 7056 


v 9559 = 97-75, or 97! leagues. 


6. A line 27 yards long will exactly reach from the top of 
a fort, on the oppoſite bank of a river, known to be 23 yards 
broad : the height of the wall is required, : 


27 K 3 = 81 feet; 23 43 = 69. ſeet. 
81 X 81 = ©6501 
69 X 69 = 4701 


x/ 1820 = 42.426 = 42 fect, 5 inches. 


7. Suppoſe a light-houſe built on the top of a rock; the 
diſtance betcen the place of obſervation, and that part of 
the rock leve! with the eye, and directly under the building, 
is given 310 fathoms ; the diſtance from the top of the rock 
to the place of obſervation, is 423 fathoms, and from the top 
of the building 425; the height of the edifice is required, 


* 425 
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425 * 425 = 180625 
310X310= 96100 


84525 290.7318), light-houſe and rock. 
Alſo 423 x 423 2 178929 
. — Ggbico 


82829 287. 80827, rock. 
*.* 290.73187 — 287. 80027 = 2.9316 = 17.59 feet. Q. 
E. F. the height ot the light-houle, 


8. A ladder 40 ſeet long may be ſo planted, that it ſhall 
reach a window 33 feet from the ground, on one fide the 
ſtreet; and without moving it at the foot, will do the ſame 
by a window 21 feet high, on the other ſide; the breadth of 
the ſtreet is required, 


40 X 40 = 1600 . 
33 * 33 = 1089 


511 = 22.6 
21 X21 411 


— — 


91159 = 3404 
Anſwer, 56.64 feet. Q. E. F. 


9. An ancient bath was found, of a triangular form, the 
ſum of whoſe three equal ſides was 125 feet; the area of the 
bottom is required, 


3) 125( 41.6, each fide. 

2) 41.6 (20.83, half the ſide. 
Then 416 X 41.6 =1736.x11 
Allo 20.83 X 20.83 = 424-027 


302.084 = 36.084, perp. 
Then 41.6 x 36.084 = 1503.85. 
*.* 2)1503.5(=751-75 feet, the area required. 


10. The paving of a triangular court, at 18 d. per fat, 
came to 1001. the longeſt of the three ſides was 88 feet ; 
what then was the ſum of the other two equal ſides 2 


12 & 
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18d. . o/ l.) ioo. coo (1333 3 feet, the area. 
2 | 


- = 44 )1333:3 (39-3, perpend. 
44 X 44 = 1939 


29 3 * 393 = 918.77 


217 


| 2854 77 = 53 425, either of the two 
. 53.425 K 2 = 106.85 feet, the antwer. [equal ſides, 


11. I would plant 10 acres of hop- ground, which muſt be 
done, either in the ſquare order, or as the number 4 ſtands 
on the dice, or in the quincunx order, as the number 5; the 
three neareſt binds, in both caſes, muſt be ſet lineally juſt 
6 feet aſunder: how many plants more will be required for 
the laſt order than for the firſt, admitting the torm at the plat 
to lay the molt advantageous fur the plantation in cither caſc? 


6 X 6 = 3b ſquare feet each plant in the ſquare order. 
3& 323 9 | 
1/27 = 5.19615 perpend. 

Al ſo 6X 5 19015 = 31.176g fect, each in the quincunx 
In one acre are 43 bo lquare fcet. order. 
10 X 43500 = 4.35290 | 
31.1769)435500(1.972 plants in the quincunx FW 

39)4356-c(12109 plants in the ſquate. the 


Difference = 1872. Q E. F. 
12. The quarry of glaſs is 33 inches on every fide, and 


as much cruls the miidie, colt 1d.; the ſquare is 54 inches 
by 3, and colt 14 d.; what will be-laved, glazing 1000 feet, 


the cheapeſt of the two ways, ſuppoſe the leadin 
lights be nearly equal in either kind of work ? 


.. 


g of the 


3.76 X 3-75 52 14.0028 
1.875 X 1.675 = 3 515025 


y 10 546875 = 3.2475 perpcnd. 
Then 5. 25 K 35 = 18.375 : +. { ſquare 
Allo 3-2470 X 3-78-== IS 1785 F arcaof the t Quarry. 
1990 x 144 = 144000 ſquare inches, 
18.375 )1440co 000 (7836.7 ſquares, 
J2.1705)144090.00c0{(11824 quarties. 


FS, WR IS 
783.7 
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12111824 
2985 4 
48 19 7 coſt in ſquares, 49 5 4ccſt inquarries, 


*.* 491. 58. 4d. — 481. 198. 7d. = 58. 9d. advan- 


tage in ſquares. 


13. A ſummer-houſe is a cube of 10 feet in the clear, the 
cornice of which projects juſt 15 inches on a fide, and being 
of timber and ſtucco, the ſides are 6 inches thick, ſo that the 
whole front of the roof, from out to out, is 131 feet. This 
is hipped from each of the corners to the center, and being 
truly pediment pitch, it raiſes ; of the front, or three feet; 
would, by the help of theſe dimenſions, meaſure the ſlating, 
without venturing to climb for more, and compute the coſt 
at 35 d, per {quare foot. 


Firſt 10 + 25 +1=13J; = == whole breadth. 


Then — Xx = 3 feet, the riſe of the roof. 


2) 12.5 (6.75 == half the breadth. 
Alſo 6.75 X 6 75 = 45.5625 


3&3 2 9 
54.562 = 7.38664. 
Then 13.5 X 2 x 7.38604 == 199.4393, area of the roof. 


10 1 99.4393 


— — — —ę— 


* 2.47274 
41545 


— — 


2.9% 9 2. 188. 2 d. the anſwer. 


14. I here are two columns in the ruins of Perſepolis left 
ſlai.ding upright z one is 64 fect above the plane, the other 50; 
between the, in a right lige, ſtands an ancient ſtatue, the 
head whereof is 97 fect from the ſummit of the higher, and 
86 feet from the top.o! the lower column; and the center ct 
the figure's baſe juſt 76 feet from the foot of that column. 
By theſe notices the diitance of the top of the columns may 


be, by numbers, caiily ſound, 


Firſt 
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Firit 85 * 86 — 7396 IH i een, ß 
e IST 5 
— — 2 2 8. 
1020 = „ be 5 
_ 4024922. 9 8 —— Moy —jͤ— * | 9g 
Then 50 / O 
— 4.24922 


9.75978, height of the ſtatue. 
Allo 64 — 9.75058 = 54-2492. 
Again, 97 X 97 = 9409 
54 24922& 54 49222 2942.977787 


— 


— — 


/ 0406 02213 80.4121. 
80.4121 76 == 150.4 121, diſtance of the columns. 
64 — 50 SD, Uifterence of their heights, 
159.4121 X 159.4121 == 24404.745 

14.X 14 + 196 


y/ 24000745 = 157. Q. E. F. 
But if the ſtatue be an enormous Coloſſus, higher than 
the towers, the work will be thus: 


Firſt 86 x 86 = 7390 
Allo 76 X76 = 5776 


— ——.— 
1620 I <a 8 - = 


= 40. 24C22 | 0 
Then 50+ 40.24922, 0 

height of the ſtatue = [ 76 

90.240922. 


And 90. 24922 — 64 26 24922, higher than the otner 
column. 
Again 97 * 97 
Allo 2624922 X 20.2422 


— 


94 9 
689.0583 


4 $719.9417 = 93.3596 
*,* 76 + 93.3806 = 169.3806, dittance of the columns. 
Aliſo 64 — 50 = 14, difference of their altitudes. 


Laſtly 169.3806 x 169.3506 = 28650.7944.316 
14 X 14 190. 


| 4 23305-794.4316 — 160.958. 
Q. E. F. 


xs... The 
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15. The ſemi-diameter of the earth being 3984.58 miles, 
and the perpendicular height of a mountain three miles; hov- 
far will it be ſeen at ſea, or on plain ground, ſuppoling the eye 
of the ſpectator to be on the ſurface of the ground or water! 

3984.58 ſemidiameter. 
3 height, 


3987-58 x 3987-58 = 15999794 2504 
3984.58 x 3984.58 = 158768777764 


' 4/23916.4800= 154.64 miles, 
Q. E. 


Given three ſides of a triangle, to find the area, 


. 


From half the ſum of the three ſides, ſubtract each ſide ſe- 
verally; let the half ſum, and the three differences, be mu!- 
tiplied continually; the ſquare root of the product will be the 
arca required, 


1. Having a fiſh-pond of a triangular form, whoſe three 
ſides meaſure 400 yards, 348, and 312; what quantity of 
ground does it cover? 

Firſt 400 ＋ 348 + 312 = .1060. 


Alſo 2 = 530 yards, half the ſum of the three ſides, 


And 530 — 400 = 139 
530 — 348 == 182 {difrences 
530 — 312 = 216 
'| Alſo 530 X 12C * 182 X 218 = 2733076400. 
/ + 2733970407 = 52284571338 lyuare yards. 
4840) 52284.571338 (10.8026 = 19a. Zr. 8p. Q. E. F. 
2. A held of a triangular form, whoſe ſides are 380, 420, 
and 765 yards, lets for 55s. per acre; how much does the 
whole bring in per annum? 


Firlt 350 ＋ 420 + 765 = 1565. 
Alfo 2 = 782.5 yards, half the ſum of the three ſides. 


— - 


And 792.5 — 389 = 422 5 
732.5 — 422 = 392-56 differences. 
| 782.5 — 705 = 675 | 
| Alſo 732 5 & 492.5 X 302.5 X67 5 = 1999003710.9375- 
19980037 10.9375 == 44639 034 ſquare yards. 
4840) 440609. 034 (9 2374 = 9 acres, 38 perches. 
Anſwer, 251. 85. -3d, per annu n. SECT, 
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S Re T. MI. 
To extradt the Cuzg Roor. 


RULE I. 


AVING pointed the given reſolvend into periods 
of three figures, as before directed, 


Seek the greateſt cube in the left-hand period; write'the 
root in the quotient, and thecube under the period; which ſub- 
tract, and to the remainder bring down the next period; 
call this a new reſolvend, under which draw a line. 


2. Under this reſolvend write the triple ſquare of the 
root, ſo that the units in the latter ſtand under the place of 
hundreds in the former; and under the ſaid triple ſquare 
uri te the triple root, removed one place to the right; the 
ſum of theſe is the diviſo”, under which draw a line. 


3. Seek how oft this diviſor may be had in the new re- 


ſolvend (its right-hand place excepted) and write the reſult 
in the quotient, 


4. Under the diviſor write the product of the triple ſquare 
of the root by the laſt quotient figure, ſetting down the units 
—_ of this line under that of tens to the diviſor; under this 
ine write the product of the triple root by the ſquare 
of the laſt quoticnt figure; let this line be removed one place 
beyond the right in the former; and under this line, remoyed 
one place forward to the right, write down the cube of the 
laſt quotient figure, the ſum of theſe three lines call the ſub- 
trahend, under which draw aline. 


5. Subtract the ſubtrahend from the new reſolvend; to 
this remainder bring down the next period for another reſol- 
vend ; the diviſor muſt be the triple ſquare of the quotient 
added to the triple thereof, &c. as before directed 


Extract 


— —— — — — — — — 


— — — — 


| 
| 
| 
f 
£ 
| 
; 


« — 
” 


p — — — —B AO 
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Extract the cube root of 122615327232. 


122615327232 (4968 . 


5865 new reſolyend. 


48 triple ſquare of 4. 


12 triple of 4. 
492 diviſor. 
435 
972 
729 
53649 ſubtrahend. 
4966327 reſolvend. 
7203 triple ſquare of 49. 
147 triple of 49. 
72177 diviſor. 
3218 triple ſquare of 49 & 6. 
5292 triple of 49 X ſquare of 6. 
21 cube of 6. 
4374936 ſubtrahend. 


591391232 xrcſolvend. 


738048 triple ſquare of 496, 
1488 triple of 496%. 


7381963 diviſor, 
59: 4284 triple ſquare of 456 x 8. 
95222 triple of 496 X ſquare of 8. 
512 cube of 8. 


— 


— -- 


591391232 ſubtrahend = laſt reſolvend; ſo that 
m— 4g} is the true cube root of 122615327232. 


Mt. 
RUE. 
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R U-L E IL 


1. The reſolvend being pointed into proper periods, find 
the neareſt leſs root of the figures of the firlt punctuation on 
the left-hand ; ſuvtraCt its cube from the number given; to 
the remainder annex the next figure for a new reſolvend. 

2. Take 3 of the reſolvend for a dividend, 

3. And for a diviſor take the ſquare of the root added to 
half the root (or rather added to the product of the root, and 
the next quotient figure, leaving out the laſt figure of the pro- 
duct.) 

4. Di-ide the ſaid dividend by that diviſor, the quotient is 
the ſecond figure of the root. 

5. Begin the operation a- new; viz. cube the two figures 
of the root, and ſubtract the cube from the given number, 
annexing another figure for the reſolvend. 

6. Take the third part of the reſolvend for a dividend, and 
the {quare of the root added to half the root {or rather added 
to the product of the root and the next quotient figure, ſtrik- 
ing off the laſt figure of the produc) for a diviſor, 

7. The diviſion gives another figure of the toot ; but the 
diviſion is to be continued on to two figures, by the contrac- 
tion in diviſion of decimals, or otherwile, 

8. Repeating the operation wich four figures in the root, 
you will get four more by a new diviſion, which gives eight 
figures in the root; and from 8 to 16, &c. always double, 

9. Note, when the cube excecds the number given, a leſs 
ſigure muſt be writ in the quotient; and obſerve eyory divi- 
ſion gives one figure, and the reſt are found by continuing 
the diviſion, and dropping a figure of the divitor every time. 

10. If after all the periods, both in whole numbers and de- 
cimals, are brought down, the extraction may be continued as 
far as you pleaſe, by ſtill adding ternaries of cyphers. At laſt 
cut off as many places of whole numbers as there are points in 
whole numbers, and the like tor decimals, 

11. If you deſire the laſt quotięnt to go true to more places 
of figures, add half the laſt quotient to the laſt root, and 
ſquare the ſum for a Civiſor, and divide over again. 


Extract 
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Extract the root out of 92398647 506217. 


9239564750217 (45 
4 


— 16 ſquare. 
3)283 64 cube. 
1659165 4X5 = 20. 
+2) 99 
18) 4 
92.393 
91125 
2) 12730 ſquare of 45 = 2025. 
2025) 4245 (208 cube = 91125. 
9 4008 45 X2= 90, 
2034) 177 root 45208 in whole numbers, 
» 1063 its ſquare 204 376 3264, 
en cube 923944496389 12. 
14 
923 98647506217 452708 
9234444938912 6 
3)4197867305 0 271248 


2043763264)1399289101.6 (68465392 
+ 27124 12202742328 
root 45208.68465. 
2049700388) 1730148688 
1635032310 


951 16378 


RULE III. 


1. After the given reſolvend is truly pointed, ſeek the 
greateſt cube in the left-hand period; write the root in the 
quotient; ſubtract the cube from the period, as directed in 
the other rule; and to the remainder bring down all the re- 
maining periods in the given number, for a new reſolvend. 


2. To 
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2. To the root (or quotient) annex as many cyphers as 
there are remaining periods ; multiply this by 3; by this 
product divide the reſolvend, and point the quotient into 
periods of two places (beginning at units) obſerving that 
there be no more points than there were periods brought 
down to the reſolvend. 

3. Make the root mos in the firſt period of the given 
numbers) a diviſor z ſee how often it may be had in the 
left-hand period of the quotient (excepting the place ugder 
the point) and the figure reſulting write in the quotient (to 
the light-hand of the root firſt found) and on the right of 
the diviſor ; multiply this increaſed diviſor by the laſt quo- 
tient figure; to the remainder bring down the next period ; 
divide this by the laſt diviſor. | 


Extract the cube root of 8302 348000000. 


8302348000000 
6,0000) 30234800, oooo 


202) 50391330 024 
404 2000 


— — 


2024 )9991 2024 
8096 


The cube of 2024 = 829469824 


8302348000000 20240 X 3 = 60720, diviſor. 
8291469824 


6072, o) 10878 170, o (179153, 42556 


20248) 179153425560 (8.8479 
161984 


20248.8) 1716942 
1619904 20240 


808 ＋ 8.8479 
20248.84) 970385 — 


8099536 20248.8479; root. Q. E. F. 


20248. 847) 16043 I 960 
141741929 


186060031 


2. RULE 
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RULE IV. 


Divide the given reſolvend by three times the ſuppoſed 
root, and from the quotient ſubtract one- twelfth of the ſquare 
of the ſuppoſed root; the ſquare root of the remainder, added 
to half tHe ſuppoſed root, will give the true root required, 


What is the cube root of 145708.483 ? 
Suppole the root 50. 
Then 50 x 3= 150) 146708.483 (978.8555 
50 & 50 = 2500; allo 12) 2500 (208.3333 


—— 


770.5232 


—ę— 


770.5232 = 27. 
2) 50 (=25, Calf the ſuppoſed root. 


52.7, the root. 


But for greater exactneſs I proceed to another operation. 
Thus, 52.7 x 3 = 158.1) 146708.483 (927 94739 
52.7 X 52.7 =2777-29. + « 12) 2777-29 (231-44083 


696.506 56 


696.506 56 = 26.39141 
2)52-7( 26.35 


*.* 52.74141, the root more exact. 


— 


—— 


— —„—-— 


Extract the cube root of 2. 


IX 3 2 3) 2.0 (. 668 
I XI and 12) 1. 0 (.083 


7.5833 (.7 583 
2) 10 (. | 
I.2, root. 
By a ſecond operation 1. 2 & 3= 3.6) 2.00 (955 
1.2 & 1.2 =1.44 12) 1.44 (12 
v 4355 (059 
412,200 5:0; -- 433 


1. 2 59, root. 
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By a third operation 1.259 x 3== 3-777) 2-000 (.5295207866. 
1.259 X 1-259 = 1.585081 .. . 12) 1.585081 (.1320900833 


V. 3074373 = -03042113 — 
2) 1.259 0 6295 3974397033 


1.2 59921 13, the root. Q. E. F. 


What is the cube root of .co91 357? 


Suppoſed root . O5. 


os Xx 3 = .15) .coo1357 { .o009486 
os X O5 = 0025, and 12) co25( .0002083 


000738; (.027 «0007 383 
2).05 (025 


.052 root, which by involution I find too 
*,* I take . O51 ior the ſuppoſed root. much, 


.OFrX 3 . 153). 0001357 (.00083751 
,O5I-X O5I =.,002601, and 12).002601 ( 00021758 


0006699 3 
y/ co-66093 = .02588 


2) . 051 ( .0255 


05 138 root. 
Then. 5138 X 3 = . 15414). O00 135700 (.0008803685 
05138 Xx. 5138 . oo 26399044 
12). 026399044 (· 02199920 


.0906boz7ts 


— — — 


V. ooob 3765 . 2569779 
05138 
2 


= 2569 


05138779, the root. Q. E. F. 


What is the cube root of 131 
In decimals 137} = 13.6 
Suppoſed root 2x 3 = 6) 13.6 (2.27 
2X2=4; allo 12) 4.0 {0.33 


— — 


1. 94 


— 


Q 2 t 
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y/ 1.94 =1-39 


SY aw . 


2.39, root. 


2.39 X 3 = 7-17) 13.66 ( r.90hogorg 


2.39 * 2.39 =5-7121; and =0.47600833 
I. 43008 186 =1.1958 
21.195 
2 — 
2. 3908, 
root, 


2.3908 * 3 = 7.1724) 13.6665 (1.9054454125 
2.3908 x 2.3908 5. 71592404 
12 ) $-71592464 (0.4763270533 


1.4291183 592 


4/ 1-4291183592 = 1.195457 397 
2) 2.3908 = 1.1954 


2.390857 397, the root. Q. E. F. 


The ſecond method of extracting the cube root is that 
uſed by that great mathematician Mr. Emerſon, in his treatiſe 


of arithmetic, and doubles the figures in the root at each ope- 
ration. 


The third is the method Mr. J. Robertſon, F. R. S. uſes 


in his menſuration, by which each operation triples the fi- 
gures in the root. 


But the fourth and laſt I take to be the eaſieſt, as the ope- 


rations are performed by eaſy diviſions, and an extraction of 
the ſquare root. 


N. B. This method only doubles the figures in the root at 
each operation. | 


+$$$$$$$3$$$S*%5>-4<$0$4+$$4+ $$$ 4+ 
SECT TV. 
Some Us Es of the Cust-RooT, 


5 + HE cube-root is of very great uſe in mathematics, but [ 
ſhall only exhibit a few caſes. 


CASE 
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CASE I, 


To find the ſide of a cube that ſhall be equal in ſolidity to 
any given ſolid, as a globe, cylinder, priſm, cone, &c. 


'RULE. 


Extract the cube root of the ſolid content of the given 
body, which will be the fide of a cube of an equal ſolidity. 


Suppoſe a cheſt, whoſe length is 4 feet 7 inches, breadth 
2 feet 3 inches, and depth 1 foot 9 inches; required the ſide 
of a cube of equal —_— ? 
. 
Length 4 72 55 


Breadth 2 3 2 27 inches. 


31185 ſolid inches. 


— — 


30 * 3= 90) 31185 (346.5 271.5 (16.4 
30 X 30 == 900.12) goo (75 I 
Wo: 26) 171 
156 
ED 324) 1550 
2) 30(15 
31.4 root. 


For a ſecond operation, 31.4 x Z=94.2)31 185 (331.05 106 
31-4X 31.4 2 985.9660 12) 985.96 (82.156333 


v 248.88773 (15.7762 | 248.8877 | 
2) 31:4 (15.7 | 


31-4762, fide of the cube required. 
Q 3 CASE 
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CASE I. 


Having the dimenſions of any ſolid body, to find thoſe of 
a ſimilar ſolid, any number of times, greater or leſs than the 


ſolid given, 
RULE. 


Multiply the cube of each of the given dimenſions by the 
difference between the ſo id given, and that required, if 
greater (or divide by the difference, if leſs) than the ſolid 
given; then extract the cube root of each product or quotient, 
which will be the dimenſions of the ſolid required. 


Suppoſe the length of a ſhip's keel be 125 feet, the breadth 
of the midſiꝭip beam 25 feet, and the depth of the hold 15 
feet; 1 demand the dimenſions of another ſhip, of the ſame 
form, that ſhall carry three times the burthen ? 


I25X 125X 125 X 3 = 5859375 
25X 25X 25X 3= 40875 
a 35 15 X 15X3= 10125 
*.* "5559375 = 180.26, keel. 
Alſo 3\/46d75 = 36.05, midſhip beam. (Q. E. F. 
And 34/10125 = 21.6, depth in the hold. 


Or ſuppoſe the ſhip was to be but of half the burthen of 
that whoſe dimenſions are given as above. 


125 X 125 N 125 


= 976562. 5 ; 


2 
26 N 26 X 25 
— — = 7012-9 
4 Foo Bl Do Mo PROS 

- = 1687.5 


. 7,4/970562.5 = 99-202 
Allo 7 7812.5 = 19.84 
And / 1687.5 = 11.906 


CASE III. 


Having the dimenſions and capacity of a ſolid, to find the 
dimenſions of a ſimilar ſolid of a different capacity, 


R UL E. 


Divide the cube of the dimenſions given, multiplied into 
the capacity of the veſſel or body required; the cube root of 
the quotiont will be the reſult, if 
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If a ſhip of 100 tuns be 44 feet long at the keel, of what 
length ſhall the keel of that ſhip be, whoſe burthen is 220 
tuns? 

Firſt 44 X 44 X 44 X 220 = 18740480 
100) 18740450 (187404. 8 
3,//187404.8 = 57. 22592, the anſwer required, 


CASE IV. 
Between two given numbers, to find two mean propor- 
tionals, 
RULE. 


Multiply the leſs extreme by the cube-root of the quotient 
of the greater extreme, divided by the lefs ; the product is the 
leaſt of the two mean proportionals, which muitiplicd by the 
faid cube root gives the greater mean ſour ht. 

Find two mean proportionals between 7 and 15379. 


7) 15379(2197 
11x 3= 33) 2197( 66.575 
12) 121 ( 10.083 


56.492 = 7.5 
55 


13. Cube root, 


*,* TX 13=-ot, Bart 
and 91 X13 = 1083. ſecond | mean propor. Q. E. F. 


For as 7 : 91 : : 1183: 15379. 
DOSS SSESSISSSISPSSOSSSISSS 
SECT. V. 


To extract the BlavaDRAaTE Roor. 


RULE. 
XTRAC T the ſquare-root of the given reſolvend, and 


the ſquare root of tnat nrit root will be the biquaurate 
root required. g 


Q 4 Extract 
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Extract the biquadrate root of 3348158 1224913441. 


* * = * P TR. Ae 


3348158122491 3441 (182979729 (13752, biquadrate 
1 1 root required. 


——— — 


28) 234 23) 82 
224 69 
362) 1081 26501397 
724 1325 
3649) 35758 270207297 
32841 5404 
36587)291712 27047) 189329 
256109 189329 
365949) 3560324 0 
3293541 | 
3559587)26678391 
25617109 
: &c. 
Kr 4% + $4 42224 
S ET. VI. 
To extradt the Suksolip Roor. 
. 


Hie pointed the given reſolvend into periods of 

five figures, ſeek ſuch a ſurſolid number in the table of 
powers, (or otherwiſe) as comes neareſt to the firſt period of 
the reſolvend, whether greater or leſs; and call the reſpec- 
tive root, either more than juſt, or leſs than juſt, as it falls 
out; annexing ſo many cyphers to it as there are remaining 
periods of whole numbers in the reſolvend. 

2. Find the difference between the reſolvend and the ſur- 
ſolid number, ſo taken, by ſubtracting the leſs from the 
greater. | 

3. Find the cube of the foreſaid ſurſolid root, with its 
annexed cyphers, which alſo may be done by the table of 
powers, and multiply that cube into five, the index of the 
ſurſolid, and divide the difference between the reſolvend and 


the 
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the ſurſolid number by that product; by which it will be de- 
preſſed to a ſquare, and when pointed into periods of two 
figures each, call it the new reſolvend, 

4. Make the firſt root without cyphers a diviſor, enquiring 
how often it may be found in the firſt period of the new re- 
ſulvend ; with this conſtderation, if the root, now a diviſor, 
be i-{5 than juſt, annex twice the quotient figure to it; but if 
more than juſt, ſubtract twice the quotient !igure from a cy- 
pher, ei her annexed, or ſuppoſed to be annexed, to that di- 
viſor, or root, multiplying it, ſo increaſed or diminiſhed, with 
the ſaid quotient figure; ſetting down the units place of the 
produc. under the pointed figure of that period, ſubtracting it 
as in diviſion. 


Extract the ſurſolid root of 3076828211067 15625 


307682821 106715025 (3 
243 


6468 2821106715625 
3200 cubed = 270200c 0000 
27000000000 X 5 = 135000C000co, diviſor 
I 35000000000) 646828211067 15025 (4791 32 


3) 479132(14 
IX 2=2 32 

32) 1591 3000 
+ 4X2=8 1312 140 


3140 
By a ſecond operation. 
30768 2821106715625 
3140 C. 5 8 3052447761 82400000 


2435044024315625 
314 © 3 = 30959144 
| 5 


I 54795720000, diviſor. 


— 


154795720000) 243804 4924315625 (15750 


314) 15750 (5 Firſt root 3140 
$X2= 10 15750 RY. 


3150 © True root 3145 Extract 
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Extract the ſurſolid root of g7637960298907 39602796 302988. 
1024 


97537 960299907 39602796302988 


— — — 


476203970 109260 397203697012 
420000 & 3 = 64000000000200000 


5 


32000C000900000000 
32) 47620397010 (1488137406 
4000 1488137406 (037 


— 06 1162 400000 
394 ) 29613 
— 14 27482 396300, root, 


i] 


But | only take 396 for a ſecond operation, which I find 
by involution to be leſs than juſt, 
. 97037990298997 39602796 302988 
396 0. 5 = 9738 138 1109 
235579188 14739602795302988 
300 οο © 3 = 62c99136-00c000c0 
6099130) 236579188 1479602, 7963 (38970160.5871 
356000 ) 38970160. 5871 (098.3889 
18 356562 | 


39612 3322060 
16 3169088 


— —³ 


396136 15297258 
11884098 

3961366 341316971 
16 316909408 


— — — 


39613676 34426663 


316909 1 
3715722 
396000 
cg8. 3889 


6090, 880 the root ſought. 
OI ITEM, a SECT. 
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SECT. VII. 


To Extra the RooT of the Sau ARE CUBED 3 „ 
SIXTH PowrR. 


RULE. 
Fed the ſquare root of the given reſolvend; then 


extract the cube root of that ſquare root, which will be 
the root of the ſixth power required. 
Or you 1 firſt extract the cube root of the reſolvend, 


and then the ſquare root of that cube root, and that will be 
the root required. 


Extract the ſixth power of 43572838 10092678098897644.16 


43572838 Mn 809889764416 20874107909304- 


+. I find by pointing the ſquare root 
into periods of three hgures each, 
408) : 3572 that there will be five ngures in 
3264 whole numbers in the root of the 
— ſixth power. 
4167) 30883 
ä 29169 
1744) 171481 
41744) 17148 
417481) 450500 
417481 
41748207) 339199267 
292237449 
&c. 


2000 X 3 = 60000) 20874107 909304 (347901798 
12) 4090000000 ( 33333333 


3.456845 


2 


3 14568465 (17600 
I 0000 


27600, which by involution I find too much, 
therefore take 27 5» 27500 
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27500 X 3 = 82500) 20874107909304 (253019489 
275 X 275 2 75625. . 12) 759250000 ( 63020833 


189998655 


— 


189998656 (13784. 
i 2)275(1375 


23) 89 27534, true root of the ſixth power, 
© 


9 ———— 
267) 2009 
1869 


2748) 23086 
21984 


27564) 110256 
110256 


Gee 
S'E CT, VII. 


To Extract the RooT of the Second SURSOL1D, or 
SEVENTH POWER, 


RU E. 
Hor, pointed the reſolvend into periods of ſeven fi- 


gures, ſeek out ſuch a number of the ſeventh power, 

y the table, as comes neareſt to the firſt period of the reſol- 
vend, whether greater or leſs, calling its root more than juſt, 
or lets than juſt, annexing a proper number of cyphers. : 

2. Find the difference between the reſolvend, and that num- 
ber of the ſeventh power, by ſubtracting the leſs from the 
greater. 

3. Find the furſolid, or fifth power of that root, with its 
annexed cyphers, by the table of powers; and multiply that 
ſurſolid number into ſeven, the index of the reſolvend. 

4. Make that product a diviſor, by which the foreſaid dif- 
ference muſt be divided; ſo that it may be depreſſed to 2 
ſquare, and pointed as ſuch. 

5. Make the firſt root, without cyphers, a diviſor, work- 
ing with it and the ncw rcſolvend, as in the ſurſolid; only 


here 
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here you muſt increaſe or diminiſh the diviſor with thrice the 
quotient figure. 


Extract the 7th power of 344877174573075131 3$2492153794573. 


34487717467307513182492153794673 
306.7 = 2187 


12617717467307513182492153794673 
Firſt root 30000 &. 5.= 24390900000200000000000 
243, &C. x 7 = I70100000000000000000000 
Contracted 1701) 126177174673 (74178233 
3) 74178233 (20 


+ 2X3=6 72 20009 
— 20 

360) 21782 — 

32000 

Second operation, — 


3448771746730751318 2492153794673 
3287 = 34359738368 


127979999 30751318249 2152794673 
32 C. 5 = 33554432, which x 7 = 234881024 | 
2 34881024.) 127979099307513 (544808 

320) 544868 (017 
1X Z= 3 3203 


— — 


3203) 224508 
Þ+ 7 X 3=21 224357 8 
— + 017 

32051 211 


. e e eee e ee e e t N t e e et 8 


S E C T. IX. 


To Extratt the RooT of the BiquaDRaTE Square, or 
E1icHTH POWER, 


RULE. 
E XTRACT the ſquare root of the given reſolvend, 


which will reduce it to a biquadrate number, which 
call a new reſolvend ; the ſquare root of which will be a 
ſquare 


„„ ae,, 


ſquare number; of which extract the ſquare root, which 
root will be the reſult required. 


Let 112101628132047623624649794246048 be the given 
reſolvend, whereof the root of the eighth power is to be ex- 
tracted. 


1121016281320476236246497942460481 
9 (3348158122491 2441, biquad. reſol. 
63)22T Then / 33481581224913441 =182979729 
in... . 4182979729 = 13527, root 
664 )3201 of the eighth power. Q. E. F. 
2655 | | 
6688) 54502 
| 53504 
66961)105881 
66961 
669625) 3892032 
3248125 
6696308) 54 30004 
53570404 
66963161) 82024076 
66953161 
669631622)1506091523 
1230203244 _ 
6696316242)16002527992 | | 
13392632454 
66963162444) 329219547846 
e 26; 852649776 
669631624489 \6116689807049 
| 6020634620401 _ 
6696316244981) 9000515664879 
6690316244981 
66963162449823)23042024198984.2 
2000894 37 349469 
669631624498264 )295307 5464037 346 
2675520497993056 
66963 16244982684) 2745489660442 
2678 52049799397 30 
66963 16244982688 1)559631624986281 
6099310244986231 


© 5 SECT. 
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SECT; IX 


To Extract the Roo r of the Cunt cup, er 
NinTH POWER. 


RULE. 


XTRACT the cube root of the given reſolvend, and 
the reſult will be a cubic reſolvend; of which extract 


the cube-root alſo, which will be the root of the ninth power 
required, 


Let 97637960298907 39602796 30298890 be the reſolvend 
given, out of which the rout of the ninth power is to be 
extracted. 


99 * 3 = 297) 97637960298907 3960279 


239 


99 32874734107 
— 12)9805(8170533333 
891 
891 9247039007 722 49700009c0 
—— * 495 
9805 _ 
Root 9920000000 


Again, 


9920 X 3= 20970) 976 3709 3960279630 
9920 & 2 = 9840640 (3250845440151 


„ 
2460792106818 
2460792 1068 180 4969637000 
_ = 496 
Root 992003700 
And, — 
9920037 X 9920637 = 9841903848576g0ccoo0 
X 23. 


29761911) 97637960298907 396027963028899 


(32806347784558 389421499 
12) 98419038485769 ( 8201586 5404807 59000 


 24604761244077039421; -99 


v/24604761244977639421. 99= 4960318663. 5616 
2222232 = 49603185 
Cube root required 99200 37163.5016, or new 


— — — — reſolv. 


Then 
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2100 X 3 = 6300) 9920637163-5616 (1574543.69 
2100 X 2100 = 44100Co. 12) 44100 ( 367666.66 


71206877 = 1098 


24.02 == 1050 
Root 2148 in whole numbers. 


Again, 
2148 x 2148 = 4613904 
2148 X 3 = 0444) 9920637163.5016 (1539515-3885 
12) 4613904 (384492 


1155023- 3885 


v 1155023-3885 = 1074-7201 
= 1074: 
The root of the th power 2148.7201. Q. E. F. 


Thus have I endeavoured to make plain the method of ex- 
tracting the root of all the powers, whoſe index is any num- 
ber not excceding the nine digits, which by a little conſider- 
ation may be extended to ſtill higher powers. I now conclude 
this chapter with the following method propoſed by Mr, Hal- 
liday and others, viz, 


RISER 02% GDH ICRHIICFDERS EE ede 


SE: C:T. XI. 
1 multiply ſeveral figures by ſeveral, and the product 


to e produced in one line only. 


RULE. 


Multiply the units of the multiplicand by the units of 
the multiplier, ſetting down the units of the product, and 
carry the tens; next multiply the tens in the multiplicand by 
the units of the multiplier, to which add the product of the 
units of the multiplicand, multiplied by the tens in the mul- 
tiplier, and the tens carried; then multiply the hundreds in 
the multiplicand by the units of the multiplier, adding the 
product of the tens in the multiplicand multiplied by the 
tens in the multiplier, and the units of the multiplicand by 
the hundreds in the multiplier ; and fo proceed till yu 

ave 
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have multiplied the multiplicand all through, by every figure 
in the multiplier. 

321422 

213213 


685 33481016 


EXPLANAT ION. 


Firſt, 3 x 2= 6; ſecondly, 3X 3 ＋TIXZ2 2 11, i.e. 1 
and carry 1. 


Thirdly, 3x4 + 2x2 +1x 3 + 1= 20, that is o and 
go 2. 


Fourthly, 3x1. + 3x2 +1Xx4+2X3+2= 21, i. e. 
1 and go 2. 


Fifchly, IX2+IX2+IX14+3X3 +34 + 2 = 
28, 1. e. 8 and go 2. _ 


Sixthly, 334 2X2+1X2+1X3+2X1+3X4 
＋ 2 = 34z 1. e. 4 and go g. 


Seventhly, 5 3+2X3+2X2 +1x4+3X1+3= 
23, 1. e. 3 and g 22 


Eighthly, 2x 3 + 2 X 4 + Ix1 4 23; 1. & 
3 and go 2, 


Ninthly, 3X 3+2X1+1x2=15, i. e. 5 and go I, 


Tenthly, 1x 3+2X2 ＋ 1 = 8, to ſet down. 
Laſtly, 2X3 = 6, which finiſhes the work. 


35234 
52424 


187107216 


— neon _ag 


| Firſt, 4X4 =16_ that is 6 and go r. 

3x4+ 4x2 +1 = 21, that is, 1 and go 2. 
2xX4+ 3X2+4X4 +2=Þ» 1. e. 2 and go 3. 
5* 4 +2X2+ 3X4 +4X2+3=47, i. e. 7 


and go 4. 

.. TT T7 a6: bo 
3X2 +5X4+2X2 +3X5 +6=5lk 
3X4 + 5x2+2X5 +5= 37 


— — — 
x 
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3x2 ＋5Xx5＋3 34. 
Laſtly, 3 & 5 + 3 = 18. 


Mr. Halliday ſays, that this is not only performed very ex- 
peditiouſly in ſmall figures, but alſo in great figures may be 
done readily enough by any perſon who can add one number 
to another, not exceeding 81; but I for my part think it a 
hazardous puzzling operation, and only fit for the practice 
of another Jedidiah Buxton. 


END OF THE FIRST BOOK. 
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BOOK I. 


Containing PROPOR TION, with its Us; alſo the Usz 
of the KuLEs of PrRAcTict, in various branches 
of MERCHANDIZE and Trabe. | 
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CHAPTER I. 


PROPORTION DISJUNCT; 
CALLED THE 
GOLDEN RULE; or, RULE of THREE. 
ROPORTION DisjunR, or the Golden Rule, are 


either direct or reciprocal, called Inverſe, and thoſe ara 
both ſingle and compound. | 


"ey" ey" 


＋ — r 


* . — OY * 


SECT: 1 
DIRECT PROPORTION: 
3 proportion is when of four numbers the firſt 


beareth the ſame ratio, or proportion to the ſecond, as 
the third doth to the fourth; as in theſe: 


« + 17: 119 3.67, 05: 145: 0 4 
By ratio is here meant the common multiplier or diviſor; 
and it ſhews the habitude or relation one number hath to 
another, viz. whether it be double, triple, quadruple, &c- 


ſo that proportionality is a ſimilitude of ratios. 
R 2 That 
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That is, the greater or leſs the ſecond term is in reſpe& to 
the firſt, the greater or leſs will the fourth be in reſpect to the 
third. | 

Thus the ratio or common multiplier is 7 in the firſt four 
proportional numbers, viz, 35 ; the ſecond term in the pro- 
portion is 7 times greater than 5, the firſt term; ſo is 119, 
the fourth term, 7 times greater than 17, the third term. 

Alſo 5 is the ratio or common diviſor in the ſecond four 
proportional numbers; for 13, the ſecond term in the pro- 
portion, is 5 times Jeſs than 65, the firſt term; ſo is 4, the 
fourih term, 5 times leſs than 20, the third terin. 

If four nuncbers are in direct proportion, the product of 
the two extremes will always be equal to the product of the 
two means, viz. 5X I19 = 35 Xx 17, each being equal to 595, 
and 65 X4= 13 X 120 = 260. 

If ſour numbers are proportional, they will alſo be ſo in 
alternation, inverſion, compoſition, ſubtraction, converſion, 


and mixtly, Euclid 5. Def. 12, 13, 14, 15, 16. 


That is, if 65: 13 :: 29 : 4 be in direct proportion. 
Then 65 20: 13 254 alternate. 
And 13: 65: 4 : 20 inverted. 
Alſo 65 + 13 : 13 :: 20+4 : 4 compounded. | 
Or 65 ＋ 20: 20 :: 13＋4 : 4 alternately compound, 
Again, 65 — 13: 13 :: 20-4: 4 ſubtracted. 
Or 65 — 20: 20 :: 13-4: 4 alternately ſubtracted. 
And 65 : 13 +65 :: 20: 4 20 converted. 
Laitly, 65 ＋ 13 : 65 — 13: : 204: 20 — 4 mixtly. 


When three numbers are given, and a fourth proportional 
is required, in order to ſtate the queliion right, obſerve the 
following directions, viz. 

Firſt, That always two of the three given terms are only 
ſuppoſed, and ailipn or limit the ratio or proporticy ; the 
third moves the queition, and the fourth gives the anſwer. 

Secondiy, the term which moves the queſtion, hath gene- 
rally ſome of theſe words before it, viz. What will? How 
many? How long ? How far? Or how much? &c. 

Thirdly, Tha: the firſt term in the ſuppofitica be of the 
ſame kind and denomination with that term which moves 
the queſtion, and the term ſought will be of the ſame kind and 
denomination with the ſecond term in the ſuppoſition. 

All queſtions thus prepared may be anſwered by three 
ſeveral rules, but the firſt is moſt commonly uſed. 


R U L E. 
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RULE. I, 


| Multiply the ſecond and third terms together, and divide 


their product by the firſt term; the quotient will be the an- 
ſwer required, | 


245 


RULE. II. 


Divide the ſecond term by the firſt, then multiply the quo- 


tient into the third term, and their product will be the an- 
ſwer requited. 


RULE III. 
Divide the third term by the firſt, then multiply that quo- 


tient into the ſecond term, and their product will be the 
anſwer. 


1. If 33 yards of kerſey coſt 8s, 94. what will 2575 yards 
colt at that rate ? 


By REDUCTION, 


yds. 8. d. 
As 32 : 8 92571 
4 12 4 
15 105 1030 
105 
515 

103 
— 12) 


15) 10815007219 pence, 
31 20) 60 101. 
18 — 
— 30 lod, 
0 


By DEciMALSs. 


1 1300 G 
— [15:75 = 3452006. eee 22 yards. 
L +4375 | 


| 


R 3 Az 
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As 3-75 : +4375 ©: 257-5 
257-5 
21875 
30025 
21875 
8750 


3-75) 112.65625 (30.0416 = 3ol. —-s. 10 d. as before, 
* 1909 
** 625 
2.500 
250, &c. 
2. If 15 ounce of ſilver plate coſt ros. 114 d. what will a 
ſervice, weighing 327 o. 12 pwt. 9 gr, colt at that rate? 


oz, pwt, s. d. oz. pwt, gr. 
As 1 15 : 10 IIF :: 327 129 
20 12 20 ; 
111 6552 
24 4 "=, "SS 
140 525 farth, 26208 
70 — 13104 
840 gr. 157257 
— 525 
786285 
314514 
786285 
| — 4 
840) 82559925 ( 98285 farthings, 
95 8 
239 121245714 — 
719 
472 20] 2047 * 


525 / 102 7 55 an. 
By DEcimALs, 


201 5 | 4|1 6) 

— 1211.25 4 X 6 24 9˙225 

0Z [1 175 20110-9375 20112.375 
i 0.540875 0z.1327-61875 
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As 1.75 : .546875 :: 327.61875 
546875 
163829375 
229333125 
202095000 
196571250 
131047500 
163809375 


1.75) 179. 166503906250 102.3808590 = 
. 1021. 7s. 74d. as before. 


3. If 2 cwt. 3qrs. 21 lb. of ſugar coſt 61, 1 8. 8 d. what 
will 12 cwt. 2qrs, coſt at that rate? 


By DECIiMALs. 
7 Xx 4121.3 [12]8 


Ro 3-75 2011.6 402 
| Cut. 2.9375 4 6.553 12.5 


Cwt. . Curt. 


2.9375: 6.083: : 12.5 
12.5 
304156 
73000 


2.9375) 76.04 16(25. 8865 = 251, 178. 83d. the anſwer, 
172916 
26041 
2591 
191 
15 


— 


R 4 By 
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By REDUCTION. 


cwt. qrs. lb. J. s. d. ewt. qrs. 
$23 4321-19 3-8-5548 3 


| 4 20 4 
11 121 50 
28 12 28 
329 lb. 1450 1400 
1400 


— 12) 
329) 2344000062121 
7c 200517 — 8 
420 — 
910 L, 25 I7 8: as before, 
252 
4 
1008 


— — 


By VULGAR FRACTIONS. 
ewt. qr. Ib, cwt. I. s. d. I, cwt. qr. cwt, 


7 3 25 
2 LS I 52 and 12 22 2 


| 16 15 2 24 
| Then I/ 1525 S = 17. 8:d, anſwer as before, 
| era 71 Tar I41 FOR | 


5 


When any one term in the proportion is an unit, the an- 


ſwer will ſometimes be moſt readily obtained by practice, as 
in the two following examples. 


4. If I give 5s. 4 d. for one ounce of ſilver, what inuſt I 
pay for 32; ounces at that rate? 
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Ss d. S OZ. 

5 4= 5-3; and 321 0. = 32. 5 By PrRAcTICE, 

4 8. OZ. «6 

5.3: 32.5 1) 5 4 

9) 975 I 1 4 

1083 * a 

1625 8 10 8 

— — — 81. 138. 4d. 2 8 

173. 23 — EN 

— Anſwer, £8 13 4 


If a filver tankard, weighing 21 ounces, colt 51. 195. 


r is that an ounce? 


_—_ OZ. 


{t': £49152 
20 | K-16; 
I 
21)119(5s. 8d. the 9 8 i Wt REA 
14 71 19 8 
12 e 
As before, L- 5 8 
168 


6. If a piece of cloth coſt rol. 16s. 8 d. I demand how - 


many yards it contains, the ell Engliſh being worth 8s. 4d. ? 


1214 2] B 
20 2010: NE 2016.5 
6. G. yd- yd. . 6. d. 
{las =8 4 14 = 1.25 / 10.83 = 10 16 8 
As . 416: 1.25 :: 10.83 
1.25 
5416 
21666 
108333 yds 
416)13.5416(32.5 = 32; yds, the anſwer. 
41 13-541 
+375 ) 12-1875 
937. 
1875 


ITT Tt 
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It is to be obſerved, that there may be ſuperfluous terms in 
a queſtion, which muſt be omitted ; as the 12 months in the 
next queſtion. 


7. If 100l in 12 months gain 41. 10s. what will 741. 10s. 
gain in the ſame time, at the ſame rate of intereſt ? 


I, I. s. I. s. 
100: 4 10: : 74 10 
20 20 20 
2000 90 1490 
— — 90 


2000) 134 100067. 01 = 31. 7s. 4 d. 3, anſwer. 


100 
12 


1200 
4 


— — 


4800 


> — — 


Boo 

Sometimes the analogy or proportion will not bear, until 
ſome operations in addition, ſubtraction, multiplication, Or 
diviſion, are performed; or, perhaps, an operation in one 
or mote of thoſe rules may be required after the proportion, 
in order to find out the number ſought, as in ſome of the 
following examples. 

8. If 19 yards of yard-wide ſtuff exactly line 14 yards of ſilk 
of another breadth ; how many yards of the latter will line 
184 pieces of the former, each piece holding 28+ yards? 


184 


I9 : 5244 14 
14 e 
19) 73416 (3864 yards, the anſwer. 
164 . 
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9. If 241 lb. of raiſins coſt ꝙ s. 21 d. what will 18 frails 
coſt, each weighing 3 q rs. 19; lb.? 
42 | 141 4) I 
4 x7 24-5 = 6.125 12'2.25 2819.25 
14 „875 = 209.1875 44 3.6875 


* | 2187 5 = 24: lb. fa 45937 5 C.] 921875 
5 : 921875 ; 
18 


— aq — 


737 5% 

, 921875 
21875 : .459375 : 16.59375 
| 573954. 


6637500 
82988 
149 344 


r 
6 


21875) 7.022754 (38.846875 
106025 20 
185254 — 
10254 [16.937500 
1504 12 
r 
1611. 2500 
8 4 


6—— — 


I 1.000000 


Anſwer, 341, 168. 114 d. 


10. The globe of the earth, under the line, is 360 degrees 
In circumference ; each degree 691 miles; and this body be- 
ing turned on its own axis, in the ſydereal day, or 23 hours, 
56 minutes; at what rate an hour are the inhabitants of Ben- 
coolen, ſitvate in the midſt of the burning zone, carried from 


weſt to eaſt, by this rotation? 
T 4 


— A — 
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300 

695 
1 3240 
23 56 216 
60 180 


1436 25020 :: 60 
— Miles. F. P. 
1436) 150 120001045 3 9371, the anſwer, 


354 


11. A factor bought 72 pieces of Holland, which coſt 
537 J. 128. at 5s. 4 d. per ell Flemiſh; I demand how 
many yards there were in all, and how many ells Engliſh in 


each piece ? 


5371. 128. 537.61. . . . 5s. 4d. =.251, and yd. = 7d. 


1 yd. J. 
26 : +75 5: 537.6 
75 
26880 

37032 
72) 


26) 403. 200 1512 yards in all. 
2 40 20] 21 yards in a piece. 


24) 362.88 $ 
122 125)21.00(16 ells Engliſh, and 1yd. 
1 850 in a piece. 
"Hm 


12. A 
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12. A factor bought a certain quantity of tabby and bro- 
cade, which together coſt him 1261. 145. 10d. the quantity 
of tabby he bought was 48 yards, at 48. 4d. per yard, and 
for every two yards of tabby he had. five of brocade; how 
many yards of brocade had he, and what did it coft him a 


yard? 
£148 ; 
5 „ „ . 
129 12 126 14 10 
— 16 10 
Lo 8 price of the tabby. 116 16 70, pr. of brocade. 
Then as 2 3 
5 
29240 


120 yards of brocade. 


120) 116 J. 6s. 10 d. (198. 41, it qr, the anſwer. 
X 20 | 


— — 


13. If Iſell 24 yards of Holland for 101. 10s. how man 
ells Flemiſh ſhall J ſell for 283 J. 17 8. 6 d. at that rate? 


30 24 
"0 


5 


32 ells Flemiſh = 24 yards, 


— 
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I. 8. El F. I. 8. d. 
As 10 10: 32 :: 283 17 6 
20 


20 
210 5677 
12 12 = 
2520 681 30 
32 
13626 
20439 
2520) 21 es ells Flemiſh, the anſwer. 
1641 
1296 
360 


14. There are two numbers, 75 is the leſs, to which the 
greater is in proportion as 8 to 5; what is their ſum, and 
the product of their ſum and difference, the difference and 
product of their ſquares, and the ſum of the ſquares of their 


two quotes, the greater being divided by the leſs, and again 
the leſs by the greater. 


As 5 : 8 :: 75 ; 120, the greater number. 
75 + 120 = 195, tzeir ſum. 

120 — 75 = 45, difference. 

195 X 45 = 8755, product of their ſum and differ. 
14400 — 5625 = 8775, diff ofthe ſq. of their ſum and dif. 
14400 ＋ 5625 = 20025, ſum of thoſe ſquares. 

75)120(1.6, quote of the greater divided by the leſs, 

1.6 X 1.6 = 2.56, its ſquare, 

120)75.00(.625, quote of the leſs divided by the greater. 

625 K 625 = .390625, its ſquare. 

2.56 K .390625 = 2.950025. Q. E. F. 


15. There are two numbers more, the greater is 224, 
bearing proportion to the other, as 8 to 7; what is the ſquare 
of their ſum, difference, and either quote; what is the re- 
ſult of the ſquare of the ſum of their difference, added to 
the product of their ſum and difference ? 


8:7 
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8 7 :: 224 : 196, leſs number. 
224 + 196 = 420 Xx 420= 196400, ſquare of their ſum, 
224 — 196 = 28 x 28 = 784, ſquare of their difference. 
224 X 53% = 54 = 135,19. of the quote of the gr. — leſs. 
1.95 X 323 = $35 ſq. of the quote of the leſs divided by the gr. 
420 X 28 + 28 = 11788, product of their ſum, and differ- 
ence added to their difference, 


Laſtly, 11788 X 11788 = 138956944- Q.E.F. 


16. In a ſeries of proportional numbers, the firſt is 5, the 
third 8, and the product of the ſecond and third 78.4; what 
is the difference of the ſecond and fourth ? 


8) 78.4 (9.8, ſecond. 
Then 5: 9.8 :: 8 : 15.68, fourth, 
*,* 15.68 — 9.8 = 5.88, the anſwer, 


17. A may-pole 30 feet 11 inches long at noon time of 
the day, will caſt a ſhadow 98 feet 6 inches long; I would 
hereby find the breadth of a river, that running due eaſt 
within 207 feet of the foot of a ſteeple 300 feet 8 inches high, 
will at theſame time throw the extremity of its ſhadow 30 feet 
9 inches beyond the ſtream ? 

F. In. Feet. Shad, Shadow. 

50 11 = 50.916 : 98-5 :: 300.6 : 581.6515. 

20.5 ＋ 30.75 = 51.25, 
Therefore 581.6515 — 51.25 = 530.4015 530 f. 4.818 in. 


the anfwer required. 


18, Suppofe the ſea allowance for the common men to be 
5 pounds of beef, and 3 pounds of biſcuit a day, for a meſs 
of four people; and that the price of the frſt barrelled be to 
the king 2: d. per pound, and of the ſecond 15d; ſuch 
was the ſhip's company, that their fleſh coſt the government 
121. 128. per day; pray what did they pay for their bread a 
week ? | 
b. d. , | 
5 beef, value 11% =,046875 J per 7 32812 | 
3 bilcuit 41 2.01875 or 9 3 pes {per week. 
121. 125. = 12.61. per day, or 88.21, per week. 
I. worth l. worth. 
beef. biſcuit. beef. biſcuit. 


«328125 : .13125 :: 88.2: 35-28=351, 58. 75d; anſwer. 
19. In 


——— — ——..—— 
9 
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19. In the year 1582, pope Gregory reformed the Julian 
kalendar ; ordaining, that as the year is found to conſiſt only 


of 365 days, five hours, and about 49 minutes, in order to 


prevent the inconveniencies of carrying the account of time 
too forward, by taking the ſolar year at 365 days and 6 
hours full, which in a ſeries of years muſt bring Lady-day 
to Michaelmas, that the Chriſtian ſtates for the future ſhould 
drop 3 days in account every 400 years; that is to ſay, for 
each of the firſt three centurics in that ſpace of time, the 
intercalary day in February ſhould be omitted; but retained 
as formerly in the laſt or fourth century, beginning with the 
year 1600, when 10 whole days were funk at once: by which 
artifice the variation of time will not, at Jeaſt for a long 
ſpace, be very conſiderable. According to this regulation, 
it is required to know in what ycar of Chiift the new ſtile, 
as it is called, will be 20 days, as now it is only 11, before 
the old ſtile, which makes no ſuch allowance? 


29 —1I =q9 days to be ſunk. 

D. T's D. 
As 3: 4co :: 9 dys : 1200 years to come. 
. 1290 + 1709 = 29, the year required, 


20. If the ſcavenger's rate, at 17 d. in the pound comes 
to 6s. 7 d. where they ordinarily aſſoſs * of the rent; what 
will the king's tax for that houſe be, at 4s. the pound, at the 
pound, rated at the ſull rent? 


65. 72d. — 109 U J. „„ 1; d. — 1 J. 3 J. — 1 3 
Then 1 . | 


Ie 


AS 1 ts : 5: 2131. 5s. the anſwer required. 


21. Agrecd for the carriage of 25 tons of goods, three 


miles wanting ve, for 4.6i of a guinea; what is that per 
hundred for a mile? 


of 3 of 2.1 — . . and 2 2 miles 4 3. 


” Y » S | . 5 3 9 „ * = 6 7 
1 hon as L t31S * EL G2 To 9 1 


And Tee (8 l. 2 of a farthing, or 
little more than? a farthing, the anſwer required. 


| 2 ” > * — 
22. A father dying, left his fon a fortune, , of which he 


ran through in ix months; 2 of the remainder held him a 


twelvemonth longer, at which time ke had bare 3481. left; 
pray what did his father begucath him? 


— 


6 
19 
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—_— —remaining at the end of fix months, 
50 76 75 = 696 = = 
For ; of — == 348 — = by the queſtion, 
3, ir 240 18 52 


24 


1284 18 5, the anſwer required. 


23. A perſon dying, left his wife with child, and making 
his will, ordered, that if ſhe went with a ſon, + of the eſtate 
ſhould belong to him, and the remainder to his mother ; 
and if ſhe went with a daughter, he appointed the mother 
2, and the girl +; but it happened that ſhe was delivered 
both of a ſon and daughter, by which ſhe loſt in equity 
2000 l. more than if it had been only a girl; what would 
her dowry have been had ſhe only had a ſon ? 

As the ſon was to have twice as much as'the mother, 
and the mother twice as much as the daughter, let the 
eſtate be divided as follows, viz. 4 + 2 ＋ 1 = 7, the 
whole eſtate, ſo that as ſhe had both a ſon and a daughter, 
the mother muſt have but 5 of the whole eſtate; whereas, 
had it been only a daughter, ſhe would have had 3. 


6 8 
—_— = and 7, 5 nt oe nes = 2000 |. 
7 21 3 21 21 21 21 
1 — — 1750 l. the anſwer. 


24. A younger brother received 2200 l. which was juſt 
of his elder brother's fortune; and 34 times the elder's 
money was ta'f as much again as the father was worth; 
what was that ? 


— 1 —.— = 5280]. =elder brother's fortune- 


12 
5280 + 2+ = 16500. 
I:=2: 0:02 . = 110001. father's fortune. 
I 5 


25. A perſon making his will, gave to one child 42 of 
his ettate, to another 33; and when theſe legacies came to 
be 
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be paid, one turned out 5491. 10s. more than the other: 
what did the teſtator die worth ? * 


2. and 2 = . Then 2 — 2. 411 

390 1170 30 1170 ; 1170 5 1170 
enen ent 

540 l. 108. — 2 I. 1170 . 2 . * 7 . = =1538l, 


125. 114 d. +4: the anſwer, 


26. If 3 of + of 7 of a ſhip be worth 3 of 5 of I of the 
cargo, valued at 12000 l.; what did both ſhip and cargo 
ſtand the owner in ? 


Tof T of 2 = , and „ 
3 10 9 13 273 


6 . 32231. 8s, 101 d.. 
Qt 


10 273 EET” 7 


WY 32231. 88. 10;d. — + 1200 l. 15223 l. 8s. 101d. 


45, the anſwer. 


27. In ſome pariſhes in the country they take off 31. a year 
in 17 from the rents, in aſſeſſing the farmers ; what will the 
landlord receive net out of a farm of 1491. a year in thoſe 
places, when the king's tax is 48. in the pound? 


48. 2. 2 l. As 17 : 3 :: 140 : 24.7061. abatement, 
Then 1401, — 24.7061. = 115.294 1. 
Allo 115-2941. X.2 = 23.0588. tax. 

. 1401. — 23.0588 J. 116.9412. 116 l. 18s, 10d. anſ. 


28. If I leave Exeter at ten o'clock on Tueſday morning 
for London, and ride at the rate of two miles an hour with- 
out intermiſſion; you ſet off from London for Exeter at fix 
the ſame cvening, and ride three miles an hour conſtantly ; 
the queſtion is, whereabout on the road you and I ſhall meet, 
if the diſtance of the two cities be 130 miles? | 


8X 2==16 miles, I had travelled before you ſet out. 
139—16==114; and 2 + 3= <5 miles, both go in 1 hour. 
Then 5 : 1 :: 114 : 22+ hours, they will meet. 
<,*.224 X 2 68 ; F ; diſtant from London, 
And 28+ X 2 + 16 = 613 mies dillant from Exeter. 


20. A ſets out from London to Lincoln, at the very ſame 
time that B ſets forward for London from Lincoln, diſtant 
100 
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100 miles; at eight hours end they meet on the road, and 
it then appeared that A had rid 24 miles an hour more than 
B; at what rate an hour did each of them travel? 


hours. miles. hour. miles. 

8 : 100 :: 1 : 12+, both travelled, 
Then 12% 21 = 10; and 2)10(5 miles, B rode. 
And 5 + 21 = 7+ miles, A rode an hour, 


30. A reſervoir for water has two cocks to ſupply it; by 
the firſt it may be filled alone in 44 minutes, by the ſecond 
in juſt an hour; and it hath a diſcharging cock, by which it 
may, when full, be emptied in half an hour : now ſuppoſe 
theſe three cocks, by accident, ſhould all of them be left 
open, and the water ſhould chance to come in; what time, 
ſuppoſing the influx and reflux of the water to be always 
alike, would this ciſtern be in filling? 


— * - 
In one minute is filled by 2 dens LEG dof the ciſtern. 


* = T6 
Allo #8, + #2. = 25, of the ciſtern filled in a minute, 
both running. | 
In one minute runs out 3 == n of the whole ciſtern. 
And #5, — Z&, = % = 34; fills in one minute, all 
being open. 
r: 1:: 1: 165 minutes = 21 hours, the anſwer 
required, 


1. A can do a piece of work in 10 days, B alone in 133 


ſet them both about it together, in what time will it be fi- 
niſhed ? 


A fr =73, By; = 22, of the work in 1 day. 
Then s: 1 day: : 1 work: % = 535 days, the anſwer. 


32. B and C together can build a boat in 18 days; with 
the aſſiſtance of A, they can do it in 11 days; in what time 
will A do it by himſelf ! 


B ++ C can perform {4 = 7; {of the work in one 
A + B:+C can perform rr = 7; day. 


Then , — 2; , A can perform of the whole work 
in one day. 


. : 1 day :: 1 work : 15 = 28: days, the anſwer. 


S 2 33. If 
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33. If A alone can do a piece of work in ten days, A and 
B together in ſeven days; in what time can B do it alone. 


AB can dog ==; A alone 10 =./, of the work in 
one day. 
Then 39 — 7, =, B's day's work. 
*.* % : 1 day :: I work; 7? = 233 daysf the anſwer 
required. a 


34 X, V, and Z can, working together, compleat a ſtair- 
cale in 12 days; E is man enough to do it alone in 24 days, 
and X in 343 in what time could Y get it done by himſelf? 


X = e Z ir = res and N+Y +Z do r 
J all working one day. 

Then {4% + {45 = £2» done in one day by X and Z 
working together, 

And £4. — £2z =, done in one day by V alone. 

*.* Ir: 1 day, : 1 Work,: *3* = 814 days, the 
anſwer, 


35. Three workmen can do a piece of work in certain 
times, viz. A.can do it in three weeks, B can do thrice 
the work in eight weeks, and C five times in 12 weeks ; 
in what time can they finiſh it jointly? . 

Newton's Univerſal Arithmetic. 


| 3 2 . 
B can do 5 = +0 their ſum 195 = 4 work, all work- 
— Sr, ing together one week. 
„„ 


1 week =6 working days, and 1 day = 12 working hours. 
*.* work: 6 days :: I work : * days, = 5 days 4 
hours, the anſwer, | 


36, If a cardinal can pray a ſoul out of purgatory, by 
himſelf in an hour, a biſhop in three, a prieſt in five, and 
a frier in ſeven; in what time can they pray out three ſouls, 
all praying together ? Palladium, 


While the cardinal prays x = 48 
The biſhop - - = + —.35 
The prieſt - = + - 
And the frier - - «< 
ſouls. hour. ſouls. ho 
3 


u 
. To * $54 3 17 


their ſum £75, in an 
hour together, 


167 
rs. hour, / // | 
= 1 47 237 the anſwer. 
37-1 
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. I am diſpatched on a commiſſion from London to 
Edinburgh, diſtant by computation ſay 350 miles, and my 
rout is ſettled at 22 miles a-day ; you four days after are ſent 
after me with freſh orders, and are to travel 32 miles a day; 
whereabout on the road ſhall I be overtaken by you? 


22 X 4 = 88 miles you have travelled before I ſet out. 
32 — 22 = 10 miles [ gain each day of you, 
10: 1 : : 88 : 8.8 days. 
Then 8.8 X 32 = 281.6. 
. 350 — 281.6 = 68.4 = 68 miles, 3 furlongs, 8 poles, 
on this ide Edinburgh. 


38. If the ſun moves every day one degree, and the moon 
thirteen ; and at a certain time the ſun be at the beginning of 
Cancer, and in three days after the moon in the beginning of 
Aries; the place of their next following conjunction is re- 
quired ? Newton's Univerſal Arithmetic. 


30 X 3 = 99 degrees, from the firſt of Aries to Cancer. 

9o + 3 = 93 degrees, the ſun before the moon. 

13 — 1 = 12 degrees, the moon gains in one day. 

12 : 1:: 93: 73 days, in which time the ſun will be 
overtaken, 

. 7 + 3 = 102 degrees of Cancer, the anſwer. 

39. If the half of fifteen be ſeven, 

What is the fourth of eleven ? 


15 . . WM... 3 1 7 3 X 
As 217 * 5 * the anſwer required 


In mechanics, a lever of the ſecond order is, when the 
power acts at one end, the prop fixed directly at the other, 
and the weight ſomewhere between them. 

In this order of levers, their force are in a contra-propor- 
tion to their lengths. | 


40. If a lever be 100 inches long, what weight, lying 
7; Inches from the end, reſting on a pavement, may 
moved with the force of 168 1b lifting at the other end of 
the lever? 3 5 

100 — 7.5 = 92. ongelt end. 
inches, 1. a > 4 5. 1 
*.* 7.5: 168 :: 92.5: 2072, the anſwer, 


S 3 N 
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In a lever of the third order, the prop is planted at one 


end of the bar, the weight at the other end, and the moving 
force ſomewhere between. 


41. A water-wheel turns a crank, working three pump- 
rods, fixed juſt ſix feet from the joint or pin; by which 
their (ever: levers, cach nine feet in length, are faſtened, 
for the ſake of the intended motion, at one end; ; the ſuckers 
of the pumps being worked by the other, thews them to be 
levers of the third order: ow I would know what the 
length of the ſtroke in each of the barrels will be, if the 
crank be made to play juſt nine inches round its center ? 


9X 2 = 18 inches, the diameter of the crank. 
feet, inch. feet. inch. 


6 : 18 :: 9: 27, the length of the ſtroke, 


42. With what force ought that water- wheel to be driven, 
which, circumſtanced as in the laſt queſtion, raiſes three 
cubic feet of water at every revolution of the wheel, each 
experimentally weighing 62+ lb. averdupoiſe; the friction 
of the machine rejected? 


627 lb. x 3 = 1875 lb. =- weight of 3 ſolid feet of water. 
Therefore 6 : 187+ ::9 : 281% lb. = force requiied, re- 
jecting the friction. Q. | | 


The magnitude of ipheres of the ſame denlity are directly 
in proportion to ths cubes cf their diameters. 


43. If the diameter of the earth is 7970 miles, on the 
mov! 2179 miles, luppoling them to be exact art x 


the fame denſity, what compariſon is there between them 
point of magnitude: 


Cule of the eartn's diameter = 50626157 3000. 
Cube of that of the m on = 10216313050. 


„ 10218313: 5%261573: : 1: 49.5445. Q. E. F. 


The lets porous a body is, the greater is its denlity. 


44. The compactneſs or denſity of the moon is to that of 
the carth, as 1325 is to co; what proportion then is there 


de ween the quantity ot matter in the carth, and that in the 
moon; 


The earth in the fo; egoing qusſtion is found to be 49 5445 
imes bigger than the moon. 


”, * 12.35 
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* 123-5: 100::49.5445: 40.117. Q. E. F. 
That is, the earth contains 40.117 times moſt matter, 


The velocity of found is found by experiment to be uni- 
form; viz. about 1150 feet in one ſecond of time, if it meets 
with nothing to retard or obſtruct its motion, 6 

45. If I ſee the flaſh of a piece of ordnance fired by a 
veſlel in diſtreſs at ſea, which happens, we will ſuppoſe, near- 
ly at the inſtant of its going off, and hear the report a mi- 
nute and three ſeconds afterwards ; how far is ſhe off, rec- 
Koning for the paſſage of ſound as before? 


1 minute 3 ſeconds = 63 ſeconds. 
As 1 ſecond : 1150 feet : : 63 ſeconds : 92450 feet = 13 
miles, 5 furlongs, 39 poles, 5 yards, the anſwer required, 


46. How long after firing the warning- gun in Hyde-Park, 
may the ſame be heard at Highgate, taking the diſtance at 
5+ miles ? 

55 miles = 29920 feet. 

Then 1150 feet: 1 ſecond : : 29920 feet: 26 ſeconds, 1 .5. 

third, the anſwer required. | 


47. Suppoſe a maid carrying apples to market was met by 
three boys, and that the firſt took half that ſhe had, but re- 
turned 10; that the ſecond took one-third that ſhe then had, 
but returned two; laſtly, the third took away half that ſne 
had left, but returned her one; and when ſhe had got clear, 
ſhe had 12 apples left; what number of apples had ſhe at 
firſt ? Emerſen's Arithmetic. 


Firſt 12—1=11; and II X 2= 22, before ſhe met the 
laſt boy. 

Alſo 22 — 2 = 20; and2: 20::5 : 30, the number ſhe 
had before ſhe met with the ſecond boy; and before the firſt 
boy returned her 10, ſhe had but 20, equal to what the boy 
took. | | 
* 20X2 = 40 apples, at the firſt, Q. E. F. 

Proof 40 = 2= 20; alfo 20 ＋ 10 = 3o, when ſhe met 
the ſecond boy. 

Likewiſe 30 = 3 = 10; and 39+ 2— 10 == 22, when met 
by the laft. 

Laſtly, 22 = 2=11; and 11 ＋ 1 z= 12 left, per queſ- 


tion, | 
= Sl 48. A 
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48. A tradeſman begins the world with 160091. and finds 
that he can gain 1000 J. in 5 years by land trade alone; and 
that he can gain 10001. in 8 years by ſea trade alone; and 
likewiſe that he ſpends 10901. in 24 years by gaming; how 
long will his eſtate laſt if he follows all three? 


Emer ſon's Arithmetic. 


1007 
= 2001. gain by land trade in one year. 


——=125 I. gain by ſea trade in one year. 
3251, his whole gain. 


—= 400 J. loſt by gaming in one year. 


Difference 751. loſs at the year's end. 
. * 751, : 1 year: : 10091, : 13% years, the anſwer. 


49. A clock hath two hands or pointers ; the firſt, A, 
goes round once in 12 hours; the ſecond, B, once in an 
hour; now, if they both ſet forward together, in what 
time will they meet again? Emerſon's Arithmetic. 


As A goes only -; of the circumference in an hour, 
And B goes the whole, or 32; 
Then 11 — =, B gains in an hour. 
» h. C h. h. * „ 
21 


6,4 $31 573-881. . 

The velocity acquired by heavy bodies falling near the 
ſurface of the earth, is 16 f feet in the firſt ſecond ; and as 
167 fect are to the ſquare of one ſecond, or 1; ſo is the 
given diſtance, to the ſquare of the ſeconds required. 

Or by multiplying 167, the deſcent of a heavy body in 
one ſecond of time, by as many of the odd numbers, be- 
ginning from unity, as there are ſeconds in the given time; 
viz. by 1 for the firſt, 3 for the ſecond, 5 for the third, 7 
for the fourth, &c. the lum total will give the ſpace it hath 
paſſed. | 


50. Suppoſe a ſtone let go into an abyſs, ſhould be ſtop- 
ped at the end of the eleventh ſecond after its delivery, 
what ſpace would it have gone through ? 


1“: 16.08z :: 11 X II = 121: 1946.08z. Q. E. F. 
Or, 
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Or, 

ſ\ 1 = 16.0830 C 1ſt 
3 = 48.250 2d 
5 = Bo.416 d 
7 = 112.583 4th 

' 3 9 = 144-750 ! 5th | 
16.083 X 4 11 = 176 916 Fin they Geh < ſeconds of time, 

13 = 219.083 | 7th 
15 = 241.250 8th | 
I7 = 273-416 n 
19 = 305-583 20th] 409 

21 = 337-75 J 11th | 


1946.c8z, as before. 


— ͤ wdk— — 


51. If a ſtone be 191 ſeconds in deſcending from the top 
of a 3 to the bottom, what is the height of the ſame? 


17: 16.083: : 19.5 Xx 19.5 = 380.25: 615.6875. 
. 6) 6115. 6875 (|= 1019 fathom, 1 foot, 84 inches. Q. E. F. 


52. If a hole could be bored through the center of the 
earth, in what time, after the delivery of a N body on 
its ſurface, would it arrive at its center ? 


Theſemidiameter of the earth 3980 miles = 210 14400 fect. 
16.C83:.1*:: 21014400: 1306 504. 82. 


3 min.“ 


71306594.82 2 1135. 554 = 18 55 33. Q. E. F. 


1. If the quantities of matter in any two or more bodies, 
put in motion, be equal, the forces wherewich they are 
moved will be in proportion to their velocities. 

2. If the velocities of theſe bodies be equal, their forces 
will be directly as the quantities of matter contained in them, 

3- If both the quantities of matter and the velocities be 
unequal, the forces with which bodies are moved, will be in 
a proportion compounded of the quantities of matter they 
contain, and of the velocities wherewith they move. 


53. There are two bodies, the one contains 25 times the 
matter of the other (or 1s 25 times heavier) but the Jeſlcr 
moves with 1000 times the ſœiftneſs of the greater; in what 
proportion are the forces by which they are moved ? 


A 
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As 25:1c00::1: 40, the leſs is moved with a force ſo 
much greater than the other, 


There ate two bodies, one of which weighs 120 }», 
the other 60; but the leſſer W. is impelled by a force & 
times greater than the other; the proportion of the veloci- 
ties, wherewith theſe bodies move, ts required? 

As 60: 100:: 1:64 = ++ 
So that the velocity of the leſs to tae greater will be 
2 3p & nb 6 
7 X 5 1 — * — — 137 1. 


So the velocity of the leſs to the oreater will be, as 13< 
to 1, or as 40 to 3. 


5 5. There are two bodies, the greater contains 8 times 
the quantity of the matter in the lels, and is moved with a 
force 48 times greater; the ratio of the velocity of theſe two 


bodies is required ? 
[f the forces were equal, the velocity of the leſſer would 


be 8 times that of the greater. 
But as the force the greater is moved with is 48 times that 
which moves the leſs. 


As 8:48::1:6; ſo the velocity of the leſs to that of the 
greater is as 1 to 6. 


1. In comparing the motions of bodies, if their velocities 
be equal, the ſpaces deſcrived by them ſhall be in the direct 
proportion of the times in which they are deſcribed, 

2. If the times be cqual, then the (paces deſcribed will 
be as their velocitics. 

3. If the times and the velocities be unequal, the ſpace: 
will be in proportion compounded of the times and velocitic:, 


56. There are two bodies, one of which moves 40 times 
ſwifter than the other; but the ſwifter body has moved but 
one minute, whereas the other has been in motion two 
hours; the ratio of the ſpaces defciived by theſe two bodies 
is required: 

In wa hours arc 120 minutes. 
As 40: 120:: 1: 3, ſo is the ſpace the ſwiſcer hath moved 


to that of the AS, 


57. Suppoſe one body to move 3o times ſwifter than an- 


0: as allo the ſwifter to move 12 minutes, the other 
only 
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only 1; what difference will there be between the ſpaces b 
them deſcribed, ſuppoſing the laſt has moved 60 inches ? 


60 = inches == 5 feet, moved by the ſecond, 
And 1:5:: 30X 12 == 360: 1800, by the firſt, 
. 1800 — 5 = 1795 feet, the anſwer. 


58. There are two bodies, one whereof has deſcribed 50 
miles, the other only 5; but the firſt hath moved with five 
times the velocity of the ſecond ; what is the ratio then of 
the times they have been deſcribing thoſe ſpaces ? 


As 5: : 11: 2 fo that the firſt body hath been in mo- 
tion double the time of the ſecond. 


FFT 


SE C-F: . 
RECIPROCAL PROPORTION, 


CCC 
GorbEx RuLe ; cr, RuLe of TREE IN VERSE. 


y ECIPROCAL proportion is, when of four numbers 
the third (viz. that which moves the queſtion) beareth 
the tame ratio or proportion to the firſt, as the ſecond does to 
the fourth, 
Therefore the leſs the third term is, in reſpect to the firſt, 
the greater will the fourth be in reſpect to the ſecond. 
- Ani the greater the third term is, in reſpe& to the firſt, 
the leſs will the fourth term be in reſpect to the ſecond. 
Therefore, obſerve that in any queſtion in proportion, 
when MORE requires MORE, or LESS requires LEss, the 
terms are in direct proportion. 
But if MORE requires LESS, or LESS requires MORE, then 
the terms will be in reciprocal proportion. 
The ſame directions for ſtating the queſtion are to be ob- 
ſerved here as in direct proportion. 
The queſtion being truly ſtated, obſerve this general rule. 
| RU L 
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RULE. 


Multiply the firſt and ſecond terms together, and divide 
their product by the third term, the quotient will be the 
anſwer required, 


1. If a penny white loaf ought to weigh 6 ounces and 

12 drams avcrdupoiſe, when wheat is fold at 6s. 6d. per 
vu} what muſt it weigh, when wheat is ſold at 48. the 
buſhel ? 


8. d. I. OZ. dr. 8. b 
66 =.325 - - 6 1286.75, and 4 = «2+ 
Then as .32g: 6.75: : .2 
325 
3375 
1350 
2025 


OZ. dr. 


+2)2.19375 (10. 06879 = 10 15 , the 1 


Here it is plain, that the leſs the price of wheat, the big- 
ger the loaf ought to be. 


2. A general is beſieged in a town, in which are 1569 
ſoldiers, with proviſion of victuals for three months; how 
many muſt de part the garriſon, that the ſame victuals may 
lalt the remaining foldicrs 25 months? 


mon, fold. mon. 
Reciprocally 3: 1569 : : 7.5 
3 
7-5) 4707 (627, or 628, may ſtay, 
207 
570 
45 


Conſequently 1569 — 627 = 942, or at the leaſt 941 mult 
depart. 


How many yards of ell-wide flannel is ſufficient to 
line a cloak, containing 18; yards of camblet, 3 yard wide? 
— * 
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yd. yds. yd. 
22 5 18 = 18.875, and 122 1.25. 
Reciprocally, . 75: 18.875: : 1.25 
75 
94375 
132125 


A cy: yds. qr. n. 
1.25) 1415625 (11.325 =11 1 1, the 
165 _ anſwer 


406 
312 


625 


4. How many yards of matting, that is 25 feet wide, will 
cover a floor that is 17 feet long, and 15 feet 3 inches broad ? 


feet, in, yds feet - yds. . feet... yd. 
15 IE SINE: + r 
8 


yds. 
Reciprocally, * 2 5.822582 
5. 


9) 30500 


— ñ—ä1 ——4bà ——_—— 


3488 


2541 
— yds, yds. ft. in. 


83) 28.9055 (34:50 = 34 1 8}, the anſwer, 
8 28905 | 


7% 26.0150 


8 


N — 


5. A borrowed of his friend B 250 J. for 5 months, pro- 
miling to do him the like favour; fome time after B hato an 
occaſion for 300 J.; how long may he keep it to be made 
full amends for the favour ? 


Reciprocally, 


—— —  - 
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„ mon. 1, 
Reciprocally, 250 : 7: : 300 
7 


320) 1750 (5 months and 25 days, the anſ. required. 
250 
X 30, days in a month. 


75 


— — 


6. A regiment of ſoldiers, conſiſting of 976 men, are to 
be new clothed, each coat to contain 22 yards of cloth, 
that is 14 yards wide, and lined with ſhalloon 7 yard widez 


how many yards of ſhalloon will line them ? 


97 15 = 4.625, and + = 4875 


Reciprocally, 2440 : 1.625 : : .875 
1,625 | 


1220 

488 
1464 
244 


3 yds. qr. nls. a 


875) 3965. 000 (4537. 42857 = 4531 1 25, the 
4650 anſwer. 


2750 
1250 

3750 
2500 

70 -. 

5009 
6250 
125 
If a tailor can make a coat and waiſtcoat with three 


yards and three quarters of broad-cloth, of one yard and 2 
half's. 
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half's breadth 3 how many yards of ſtuff, of 4 yard's breadth, 
will he require to fit the ſame perſon ? 


yd. br. ' ; R 45 
11 1 2 Firſt 2 & 2 


4 7 2 yards, the anſwer required. 

There being three orders of levers, or three varieties, 
wherein the weights, props, or moving powers, may be 
differently applied to the vectis, or inflexible bar, in order 
to effect mechanical operations in a convenient manner. 

A lever of the firſt order hath the power placed at one 
of its ends, and the weights to be raiſed is put at the other, 
and the fulcrum or prop ſomewhere between them. 

In this order, the power applied at one end will be reci- 
procally proportional to the diſtances of thoſe ends from the 
fulcrum, or point ſupported ; or in the ſteelyards, as the 
diſtance of the weight from the point of ſuſpenſion. 


8. What weight will a fellow be able to raiſe, who preſſes 
with the force of a hundred and a half on the end of an 
equipoiſed handſpike 109 inches long, which is to mect with 
a convenient prop exactly 75 inches above the other end of 
the machine? h a 

100 7.5 292.5, the longeſt end of the lever from the 
fulcrum. | | 

inch. Ib. inch. lb. cwt. b 
Reciprocally, 92.5: 168 :: 7.5: 2072 181, the anſwer. 


9. What weight, hung at 70 inches diſtance from the 
fulcrum of a ſteelyard, will equipoiſe a hogſhead of tobacco 
97. cwt. freely ſuſpended at two inches diſtance on the con- 
trary fide ? | 


91 cwt. = 1c64 Ib. 


in. Ih, in, Ib. 
Reciprocally, 2: 1064 : : 70: 304, the anſwer. 


The effects or degrees of light, heat, and attraction, are 


reciprocally proportional to the ſquares of their diſtances 
from the center whence they are propagated. 


Io. Suppoſe that in a room where two men, A and B, 
are fitting there is a fire, from whcih A is three feet, and B fix 
feet diſtant; it is required to find how much hotter it is at 
A's feat than ai 8's? 

Reciprocally, 
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Reciprocally, 6 x b = 36:1 ::3X 3=9:4; fo that A'g 
place is four times as hot as B's. 


11. Suppoſing the earth to be 81000000 miles diſtant 
from the ſun; I would know at what diſtance from him 
another body muſt be placed, ſo as to receive light and heat 
double to that of the earth ? 


8$1109000X 81000000 = 6561000000000000. 
Recip. 1 : 656100c000000000 : : 2: 3280500000000000. 
. „ 32605009000000000= 57275649 miles, the anſwer. 


12. Mercury, the neareſt of the planets to the ſource of 
heat, light and life, in our ſyſtem, the ſun is about 32 
million of miles from him; and Saturn, the remoteſt of the 
planets, is uſually diſtant about 597 millions of miles; what 
compariſon or proportion is there between the ſolar influences 
on theſe two bodies ? 


32 X 32 = 1024, and 777 X 777 = 603729, ſquares of 
diſtance, cyphers omitted. | 
Saturn. Mercuty. 


Recip. 603729: 1: : 1024 : 589/825; *.* The ſclir 
influence on Mercury to that of Saturn, is as 589 5 rto 1. 

13. The diſtance between the earth and ſun is accounted 
81000000 of miles; the diſtance between Jupiter and the 
ſun 424000000 of miles; the degrees of light and heat re- 
| ceived by Jupiter, compared with that of the earth, is re- 
quired ? 


81 * 81 =6561, and 424 X 424 = 179776, ſquares, of 

their diſtances, the cyphers being * x : 
Recip. 179770: 1: : 6561 : 27.4; ſo that the ſun's in- 

fluence on the earth to that on the planet Jupiter, is 27.4 to 1. 


14. A certain body on the ſurface of the earth weighs 
112]b. ; the queſtion is, whither this body mult be carried, 
that it may weigh but 10 lb. 


Ws Ih. Ib 
Recip. 112: :: 10: 1.2, ſquare ſemidiameter. 
Then 11.2 = 3.34664, ſemidiameter of the earth from 
its center; or 9351 miles from its ſurface, | 


15. A 
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15, 4 GEOGRAPHICAL PARADOX. 


There is a vaſt country in Ethiopia Superior, to whoſe in- 
habitants the moon doth always appear to be moſt enlighten— 
ed, when ſhe is leaſt enlightened ; and to be leaſt, wen moſt; 
admitting the mean diſtance of the earth and moon's ccnters 
240200 miles, in what proportion is this illumination ? 


Sun from the earth 810c0000 + 2400 = B1240090, 
ſun trom a ſull moon. 


310920000 — 240000 = Co760000 miles, the ſun from a 
new moon. 

8124 * 8124= 65999376 PRO of their different diſ- 

8:76%80;6=65221776 } tances, the cyphers omitted. 

Recip. 65221776 : 1 : : 65999336 : 9882, fo that the pro- 
portion of light and heat a new moon hath to that of a full 
one 15, 

As 1 t0.9852, or as 459329 to 452929, in whole numbers 


16. If a body weighs 16 ounces upon the {urface of the 
earth, what will its weight be 59 miles above it, taking the 
earth's at diameter 7970 Engliſh miles? 


7970 = 2 = 3985 miles, the.carth's ſemidiameter. 

3085 x 3985 = 15880225, its ſquare; allo 3985 + 50 = 
4035 | 

And 4035 x 4035 = 16281225. 

Recip. 15880225 : 16 : : 16281225: 15 0. 9433523 dr, 


It hath been found by experiment, that a pendulum 39.2 
inches long, in our latitude, vibrates bo times in one mi- 
nute ; and that the length of pendulums are to one another, 
as the ſquare of the number of their vibrations made in the 
lame ſpace of time. 


17. What is the length of that pendulum which ſwings 
half ſeconds, or vibrates 120 times in a minute? 


| Recip. 3600: 39 2:: 14400: 94 inches. QQ E. F. 
18. What difference will there be in the number of vibra- 


tions made by a pendulum of 6 inches long, and another 
12 inches long, in an hour's time f 


4 { Reciprocity, 
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Reciprocally, 39-2 : 3600 :: 78 
11760 = 108.444 / 23520 = 153.362 
Then 153.362 x 60 = 9201.72 

And 1c8.444 x 60 = 6506.64 


2695.08 Q E. F. 


In comparing the motions of bodies, the ratio or propor- 
tion between their velocities will be compounded of the di- 
rect ratio of the forces wherewith they are moved, and the 
reciprocal of the quantities of matter they contain. 


19. The battering ram of Veſpaſian weighed, ſuppoſe 
oc pounds, and was moved, let us admit, with ſuch a 
velocity, by ſtrength of hands, as to paſs through 20 feet 
in one ſecond of time, and this was found ſufficient to de- 
moliſh the walls of Jeruſalem ; with what velocity muſt a 


bullet that weighs but 3olb. be moved, in order to do the 
jame execution? 


Recip. 10CCCO :20:: 30: 66666: feet, in one ſecond, 


20, A body weighing 20 lb. is impelled by ſuch a force, 
to ſend it 100 feet in a ſecond ; with what velocity would 


a body of 81b. weight move, if it were impelled by the ſame 
force ? 


Reciprocally, 20: 100::8 ; 250 feet, Q. E. F. 


EEE EEE EI a 
SECT. Ht 
COMPOUND PROPORTION: 
OR, THE 
. 


HE rule of five is ſo called, from having five numbers 

given to find a fixth; three of which five given num- 

bers, are only conditional, or ſuppoſed : and the other two 
move the queſtion, 


All 


8 


11 


Chap. I. Tur RULE or FIVE. 275 


All queſtions in this rule include two in the rule oſ three, 
either both direct, or one indirect, and the other in recipro- 
cal proportion; which ſo depend upon each other, that the 
anſwer of the firſt being made the middle term of the ſecond, 
the fourth term of the ſecond will be the final anſwer of the 
queſtion. _ 

Yet here obſerve, that many queſtions, though they may 
be wrought by two (or more) operations in the rule of three, 
cannot be anſwered by the rule of hve. 

In order to ſolve any queſtion in the rule of five, obſerve 
the following directions, 

Always place the three conditional terms in this order, let 
that number which is the principal cauſe of gain, loſs, or 
action, &c. be put in the firſt place; that number which 
denotes the ſpace of time, or diſtance of place, &c. be put 
in the ſecond place; and that number which is the gain 
loſs, or action, &c, be put in the third place: that done, 
place the other two terms, which move the queſtion, under 
thoſe of the ſame name. 

Then if the blank or term ſought fall under the third 
place. | | 


RU L £s 


Multiply the three laſt terms together for a dividend, and 
the two firſt together for a diviſor; the quotient ariſing from 
them will be the fixth term. 


But if the blank or term ſought fall under the firſt or ſe- 


cond place. 
RULE H. 


Multiply the firſt, ſecond, and laſt terms together for a 
dividend, and the other two together for a diviſor; the 
quotient ariſing from them will be the ſixth term. 


1. If the carriage of 5 cwt. 3 qrs. weight, 150 miles, coſt 
31. 75s. 4d. ; what muſt be paid for the carriage of 7 cwt. 
2 qrs. 251b. weight, 64 miles, at the ſame rate? 


ewt. qr. IB. I. 8. d. 0. cwt. grs. Ib, Ib. 
5 3=044 17 4 * 1225 and 7 2 25 = 865. 
b. 


miles. . 
644 « 150 808 
8 | 


"IR 
808 x 865 X 64 = 44730880, dividend. 
Ge 644 


———— — ͤ ͤS———4 
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12 
644 * 150 = 96600) 44730880(463 
6090 d. 
2948 20) 38 7 


5080 (1 18 7, the anf. 


2. If 2 men can do 121 rods of ditching in 6: days; how 
many rods may be done by 18 men in 14 days ? 


men. days, rods, 
2 5 12.75 
18 14. . 
12.75 X 18 K 14 = 3213 dividend. 
2 X 6.5 213) 3213 (247 rods, the anſwer. 


3. If a regiment of ſoldiers, conſiſting of 939, can eat up 
351 quaiters of wheat in 3 months; how many ſoldiers will 
at up 1404 quarters in 2 months, at that rate? 


ſoldiers, months. qrs. wheat, 
939 . 3 . 351 
| 2 . 1404 

939 X 3&x 1404 = 3955068 dividend. 
351 X 2 = 702) 3955068 (5634 

445 

2386 

2808 


4. If Jo men can perform a piece of work in 21 days; 


how many will accompliſh another, four times as big, in 
one-fifth of the time ? 


men, days work, 
; 30 o II * 1 


P 
30 X II Xx 4 1320, dividend. 


F1\1220 /6600 
= 5 (Ar = (oo men, the anſwer. 


11 


5. If o men in 21 days mow 108 acres of ground; in 


he many days will 5 men mow 72 acres, at the ſame rate of 
Wo king: 


Mon- 
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men. days. acres. 
9 . 21 . 108 
5 . 


; 72 
9 x 21 X 72 = 13608, dividend, 
108 X 5 = 549) 13608 (25, days, the anſwer, 


When the terms in proportion are more than 5, as may 
ſometimes happen, the following rule of Mr, Emerſon's may 


be uſeful, 
RU LE. 

1. Here, as in the ſingle rule of three, put that term in- 
to the ſecond place, which is of the ſame denomination 
with that ſought; and the terms of ſuppoſition one above 
another in the firſt place; alſo the terms of demand in the 
ſame order, one above another, in the thinri place; then the 
firſt and third of every row will be one name, and muſt be 


reduced to the ſame denomination, viz. the loweſt con- 
cerned. 


2. Then proceed with each row, as with ſo many ſepa- 
rate queſtions in the ſingle rule of three, in order to find 
out the ſeveral diviſors, uſing the ſecond term.in common 
for each of them; that is, in any row, ſay, If the firſt term 
gives the ſecond, does the third require more or leſs? if 


more, mark the leſſer extreme; if leſs, the greater for a 
diviſor, | 


3. Multiply all theſe diviſors together for a diviſor, and 
all the reſt of the numbes together for a dividend ; the quo— 


tient is the anſwer, and of the ſame name with the ſecond 
term. 


4. To contract the work, when the ſame numbers ate 
concerned in both diviſor and dividend, throw them out of 
both; or divide any numbers by their greateſt common di- 
viſor, and take the quotients inſtead of them. 

6. If the carriage of 150 feet of wood, that weighs 3 ſtone 
a foot, comes to 31. for 40 miles; how much will the car- 


riage of 54 feet of freeſtone, that weighs 8 ſtone a foot, coſt 
jor 25 miles! 


* 150 feet. 1 54 feet. 
3 ſtone. 8 ſtone, 
40 miles, 25 miles. 


T3; 


* 
* 


—— ————— — — 


54 * 
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54 * ꝗ X 25 * 3 SAN X 25 X 1 54 * 5 54 9 


—ů Cs SS Rep 


ee 150 30 5 
5)9(11. 16s. the anſwer. 3 
4 
X 20 
80 


Or by an arithmetical equation further inſiſted upon and 
explained in exchange, | | | 


* rgs feet. 31. J feet. 
3 ene. 8 ſtone. 
49 miles. 2 miles. 


— — —— —— — 


Divide both the diviſors and dividends by their greateſt 
common meaſure, cancelling as you have done with them, 
and fetting down the quotients, till you have brought the 
diviſor and dividend to their loweſt terms. 


3 by 


5 
*.* 5)9 (11. 16s. the anſwer, 


4 
X 20 


— — — 


89 


— — 


7. If 248 men in 5+ days, of 11 hours each, dig a trench 
of 7 degrees of hardneſs, and 232+ yards long, 3+ wide, and 
24. deep; in how many days of 9 hours will 24 men dig a 
trench of 4 degrees of hardneſs, and 337+ yards long, 5 
wide, and 35 deep? | 


The application of Mr. Emerſon's rule for queſtions of 
this nature, not giving the true anſwer in the original ſolu- 
tion, the following method of inveſtigation by four rule of 
three ſtatings, may be thought preferable. 


men, 


Chap. I. Taz RULE or FIVE. 279 


men. days. men. 
I 
Firlt, :'248 31 24 EE ; 
hours. days. hours. days, deere 
| | 248 X 81 248 K C11 Z 
Secondly, I1” ;: kkw; 9. 
24 24 X 9 
hard. days. hard. days. 
x gs 
Thirdly, 7: . . . ; : pie 


24 * 9 FIT 
The ſolidity of the trenches are 2322 x 33 x 21 and 
3373X 53x 3x reſpectively. 


work, days. 
it wi . $X NIX 
Then it will be as 2321 x 31 x2% : — £XIIX< 
1 . 77 X24 X9 


248 X C * IIS N 237 f & * 43 
enn _ 

2327x334 X23X7X24X9 
equal to 132 the anſwer required, 


Thoſe who want a further explanation of Mr. Emerſon's 
method, may find it more fully treated upon in arbitration of 
exchange, which I had written ſome time before I had the 
peruſal of Mr. Emerſon's book. 


"TELE EEE EE EEE EEE, 


S Ee T. IV. 


COMPOUND PROPORTION; 


OR, THE 


RULE oF THREE RRPPRATE D. 


A queſtions in the foregoing rule of five (as hath 
been before obſerved) may be reſolved by two or more 
operations in the rule of three repeated ; a few examples 
whereof we ſhall give: alſo ſeveral queſtions that cannot be 


T 4 ſolved 
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ſolved by the rule of five, may be anſwered by two or more 
repetitions of the rule of three: variety whereof followeth. 


1. If 2 men can do 121 rods of ditching in 65 days; how 
many rods may be done by 18 men in 14 days!? | 


men. rods. men. 
As 2 121 :: 18 
| 12> 


2) 225 (1127 rods. 
Alſo 64 days = = : 1127 rods = _ oy -* days. 


25 ot = 25, And 2) ES 32 24a 
Cz Wm = 2, And == -2-= 242-3, rods, the 
5 Foe. of n FT anſwer, 


2. If a regiment of ſoldiers, conſiſting of 939, can eat up 
351 quarters of wheat in 7 months; how many ſoldiers will 
eat up 1464 quarters in 5 months, at that rate! 

qrs. wh. fold. qrs. wh. RP 


Ditectly, 351 : 939 : : 1464 : . 


8 
3 : : 5483757; ſoldiers, the 


anſwer as before in the rule of five. 


3. If 9 men in 21 days mow 108 acres of ground; in 
how many days will 5 men mow 72 actes, at the ſame rate 
of working ! | 


Reciprocally, = : 


: acres, days, acres, days, 
Directly, 108: 21:: 72: 14 
= men. days, men. 
Reciprocally, 9 : 14: : 5 : 251 days, the anſwer. 
N. B. The firſt queſtion is what is generally called by au— 


thors the double rule of three direct; and the ſecond anc 
third, the double of three inverſe. 


4. By ſelling 240 oranges at five for 2d. half of which coſt 
two a penny, and the other halt three a penny, I evidently 
loſt a groat; pray how comes that about 7 

Pant d. ora. 4 8. ora. d, 014. d. 3. d. 
$2: 1: 120: % 5. Again, 31:1 128 1 
Then 5s. + 3s. 10. 2 85. 4d. the 0b. 75 
ears,” . ͤ . 3 
And 5: 2: : 240: 96 = 8, conſequently loſt 4 d. 5 
| 5. 


— 
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5. If 12 apples be worth 21 pears, and 3 pears coſt a half. 
penny 3 What will be the price of fourſcore and four apples? 
| pears, d. pears. d. | 

3 : +5 :*21 : 3.5, price of 12 apples. 
apples. d. apples d. 8. d. 


12: 3.5: : 84: 24.5 2 2 , the anſwer, 


6. A gay young fellow had 18200 l. left him by an old 
uncle, to whoſe memory he expended 3 per cent. of his 
whole fortune in a ſumptuous funeral and monument; g pep 
cent. of the remainder he made a preſent of to his couſins, 
forgotten for his ſake by the old man; with 3 of what was 
left he bought a fine ſeat; with z of the reſidue a ſtud of 
horſes; he ſquandered away 5501. upon one miſtreſs; and 
after he had lived after the rate of 20001. a year for 19 
months together, he had both ruined his health, and im- 


paired his fortune; pray at his death what was there left for 
his ſiſter, who was his heir at law ? 


100: 3: : 18200 : 546, funeral and monument. 
18200 — 546 = 17654. 

100: 9: : 17654: 1588.86, couſins. 
17654 — 1588.86 = 16065. 14. 
16065. 14 X + = 4590.04, ſeat. 
16065.14 — 4590.04 = 11475.1 
8) 11475-1 (1434-3875, horſes. 

114751 — 1434-3875 = 10040.7125, 

12 : 2000 : : 19 : 3166.6, riotous living, 
+ 550, miſtreſs. 


10040-7125 — 3716.6 = 6324.0458z. 
6324.0458z1. = 63241. s. 11d. the anſwer, 


7. If a ſack of coals be the allowance of 7 poor people for 
a week; how many poor belonged to that pariſh, which, 


when coals were 11]. 16s. per chaldron, had 411. to pay in 
b weeks on that account ? | 


I. s. J. chat, 1 e 
I 16 2 2 1 2m = 227. chaldron, 


1 | 
Here 12 iacks of 3 buſhel each are accounted r chaldron. 
I hen r x £ = + chaldron burnt by 7 in 6 weeks, 
5 870 | 
As — „„ —= 318; poor, the anſwer. 


9 
| 8. It 
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8. It is a rule in ſome pariſhes to aſſeſs the inhabitants in 
proportion to , of their rent; what is the yearly rent pray 
of that houſe which pays 81. 10s. to the king under this 
limitation, at 58. in the pound? 


tax. rent. tax rent. 
23 : 1 :: 8:5: 34, 
8: 1:34: 42 5 = 421. 108. the anſwer, 


9. A and I are on oppoſite ſides of a wood 134 toiſes about, 
they begin to go round it both the ſame way at the ſame 
inſtant of time; A goes 11 toiſes in 2 minutes, and B 17 in 
3: the queſtion is, how many times will they ſurround the 
wood before the nimbler overtakes the ſlower ? 1 


min. toiſes. m. 
"2 11 :: 3 16 weile. | 
Then 17 — 16: = toiſe B gains of A in going 17. 
toiſe, toiſes, round. 
. 24: 17 :: +: 17 rounds gone by A, 16% B. 


10. A ciſtern holds 103 gallons, and being brimful, has 
2 cocks to run off the water; by the firſt of which a pail of 
3 gallons will be filled in x minute, by the other in 1 minute 
and 15 ſeconds ; in what time will this ciſtern be emptied 
through both theſe apertures together, ſuppoſing the efflux 
of water all along the ſame? © | | 


Firſt cock runs off 3 gallons = i-= — of the ciſtern 
1 $85. 
in 1 minute, 
ä "> 3 442 
As 1 min. 15 ſec. == : I $.2-T 3 IT run off by the 
ſecond cock in 1 minute, 
And +— =D, run off by both in 1 minute, 
n | | | 
85 7 21221: = 19 min. 44 ſeconds, the anſwer. 
315 7 | 


11. If, when Port wine is 17 guineas the hogſtead, a 
company of 45 people will wend 201. therein, in a certain 
time; what is wine a pipe when 13 perſons more will ſpend 
631. in twice the time, drinking with equal moderation ? 

| 45 men 
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45 men: 20 l.: : 58 men: 25. J. 
And 25. X 2 2 81.5 l.'s. worth, at 17 guineas per hogſhead. 
51-2 : 17.85 : : 63: 21.8125 l. per hogſhead. 
*,* 21.8125 l. X 2 = 43.6251. = 431. 128. 6d. the anſwer. 


12. In diſtreſs at ſea they threw out 17 hogſheads of ſu- 
gar, worth 341. per hogſhead, the worth of which came up 
to but + of the indico they caſt overboard ; beſides which 
they threw out 13 iron guns, worth 181. 108. a piece; 
the value of all theſe amounted to 3 of , of the ſhip and 
lating; pray what of this value came into port! 


1. 8. d. 
17 hogſheads of ſugar, at 341. per hogſhead, 578 = = 
As _ - — 2 rl —> indico, value - - 1011 10 — 
13 iron guns, at 181, 10s. each, is - - - - 240 10 = 


Value of the whole caſt overboard - - - 1830 = 


Then 18301, = 5 of of the ſhip and lading, or 37 FU 
nos NOW» iP , arrived atport43371. 188. 65d. 


— — — — 
* - * 


3 


13. A, B and C will trench a field in 12 days; B, C 
and D in 14; C, D and A will do it in 15; and D, A 


and B in 18; in what time will it be done by all of them; 
and each of them ſingly? | 


NAN 2 8 TT 0333333 e th 
ys .0714285 | part of the 
; * do 15 des tees work; 
0555555 


— — 


All working three days will do. 276984 part of the work. 
Then, . 276984: 3 days: : 1 work : 10.8 309505 days, 
all working. 


KC D 
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B, C, D 14 


— 10.830095 
— deys. 
3 16905: 10.830905: : 14 : 47.848 by A? 
A,C,D 15 
— 10.83095 


A,B, D 18 
— 10.8 3095 
7.16905 : 10 83095: : 18: 27.194 by C 
A, B, C 12 | 
— 10.83095 N | | 
1. 16905: 10.8 3095: : 12: 111.176 byD 


4.16905: 10. 83095: : 15: 38.969 by B | 
\ 


alons, 


J 
14. If during the tide of ebb a wherry ſets out from Lon- 


don, weſtward, and at the ſame inſtant another ſhould put 
off at Chertſey for London, taking the diſtance by water 34. 
miles; the ſtream forwards this, and retards the other, 25 
mibes in an tour; the boats are equally laden, the rowers 
equally good, and the ordinary way of working in {till water, 
weuld proceed at the rate of five miles an hour: the queſtion 
is, where in the river the two boats would mect ? 

It is plain from the queſtion, that he that rows 


L 
oo London goes 12 | mites in an hour 
— h 1 
Sum 10 1:24 34 
h. miles. 


„„ IS WHT > London. 
And 12 Jo$-5-:. 44-335: J Chertſey« 

15. A young hare ttarts 5 rods before a greyhound, and 
is not perecived by him till the has been up 34 ſeconds, ſhe 
ſcuds away at the rate of 12 miles an hour, and the dog in 
view makes after her at the rate of 29; how long will the 
courſe hold, and what ground will be run, beginning with 
the out- ſetting of the dog? 


5 rods or poles 82.5 feet - 1 hour = 3600 ſeconds, 
12 miles = 63360 feet; and 20 milcs = 1c5bco tee. 


i hen 


0 miles from 
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Then 3600“: 63360 feet: 34“: 598.4 feet. 
82.5 + 598.4 = 680. 9 feet, the hare had ſtart. 
8 : 20 : : 680.9 : 1702;, run by the greyhound, 
105600 — 53360 = 42240. 
42240 : 3000: : 680.9 : 58/,”, run by the greyhound. 


16. A lent his friend B fourſcore and eleven guineas 
from the 11th of December to the foth of May following; 
B, on another occaſion, let A have 100 marks from Se- 
tember the 3d to Chriſtmas following; quere, how long 


ought the perſon obliged to let his friend uſe 401. fully, to 
retaliate the favour? 


Firſt, g1 guineas = 951. 118. for 150 days. 
And 100 marks = 651. 13s. 4d 113 days. 
 Reciprocally, 95.55 : 150 days : : 66.8: 215 days. 
2151. — 113 = 102. | 
Recip. 66.61. : 102 : : 40 : 170 days nearly. Q. E. F. 


17. There are two pieces of clock-work, moving with a 
fly, will each of them lower a weight uniformly to the 
depth of 35 feet; the firſt weight, or A, deſcends 45 inches 
in an hour; and when it is let down 12 feet, the ſecond, 
or B, is put off; and the train of wheels belonging to this 
machine is ſo ordered, that the weights will be, in the ſame 
level, 100 inches before they come to the bottom : the ve- 
locity of B's deſcent is required? 


As inches: 1 hour : : 12 feet = 144 inches: — 


35 feet = 420 inches — 100 inches = 320 inches, where 
the weights will be level. | 


4 k "$300. --, 
As — inches: 1 hour : : 320 inches: 25 time A de- 


ſcends 320 inches, 
Then 3202 1440 __ 1760 


5 13 
level with A. 


hours, time B deſcends to a 


— ; 16 
7 


inches, the anſwer. 


18. My water tub holds 147 gallons, the pipe uſually brings 

in 14 galions ing minutes, the tap diſcharges at a medium, 40 
gallons in 31 minutes; ſuppoſing theſe both careleſsly to be 
left open, and the water to be turned on at two o'clock in 
| the 
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the morning; the ſervant at five, finding the water running, 
ſhuts the tap, and is ſolicitous in what time the tub will be 
filled after this accident, in caſe the water continues flowing 
from the main ? 


Firſt, 9 minutes: 14 gallons: : 3r minutes: 482 gallons, 
fills in 31 minutes. 

Then 483 — 40 = 83 gal. in the tub at the end of 31 min. 

Alfo 31 min.: 83 gal. :: 3 x 60 = 180: 4723 gal. in 
three hours. | 
Further, 147 — 47433 = 99-; gal. the tub wants of being full, 

And 14 gal. : g min.:: 99,7, : 63 mia. 48% * ſeconds, 
the tub will be full. 

*, * The tub will be full at 3 minutes 481 ſeconds after 6. 


19. One being aſked what hour of the day it was, an- 
ſwered, the day at this time is 16 hours long; if now + of 
the hours paſt be added to + of the remainder, you will have 
the hour defired, reckoning from ſun-riſing, 


Firſt, f of the hours paſt + z of thoſe to come = hours 
paſt. 
. + hours paſt = + of thoſe to come. 
And z + 2 = of the hours to come S hours paſt, or 
time of the day; conſequently, the ratio of the hours paſt 
are to thoſe to come, 


As 3 to 43, oras 14 to 1. 
+ + Aon 3 = m of __ _ 
7 :+: : 10: 94, hours from - | 
; 10: 93, s from fun-rifing . E. F. 


20. A triangular bath 6 feet deep, is exactly incloſed by 3 
ſquare pavilions, and rectangular; the ſum of whoſe plans 
together make juſt 50 poles; the area of A, the leſs, is to 
that of B, the middle one, as 41 to8; and the ſum of the 
areas of A and C, the biggeſt, is to that of B, as 8f to 4; 
how many wine hogſheads of water will this bath receive? 


26 8B: 41A: 4B: 22. 
81 — 24 = = C's proportional part. 
Alſo A2 ＋B4＋ C. = 123. 
2-28: 9 A. 
As 12.5: 20 : 15 0 8 of we 
6:25 {26d FOO C. 
And 
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And by inſpection the ſides of the triangle A 3, B 4, 
C23. 
Ani as 16% feet make a pole, 16.5 x. 3 = 49.5 feet, the 
perpendicular. | | 

Alſo 16.5 X 4 = 66 feet - - - 35 = 33, half the baſe, 

49-5 X 33 = 1633.5 feet = area of the triangle. 
And 1633 5 X b = 9801 cubic feet, ſolidity of the bath, 

Alſo 980 X 1728 = 16939128 cubic inches. 

. * 231) 16936128 (73316: + 63 = 1163 hogſheacs, 
47 gallons. Q. E. F. 


21. A certain man hires a labourer on this condition, that for 
every day he worked he ſhould receive 12 d. but for every 
day he was idle he ſhould be mulcted 8 d. when 390 days were 
paſt, neither of them were indebted to one another; how 
many days did he work, and how many days was he idle ? 


As for every day he worked he received - - 12d, 
So for every day he played he paid - -- 8 


their ſum 20d. 


And as his idle days came to the ſame money as thoſe he 
worked, therefore the proportion will be contra; 


viz. 20: 8: : 390: 156 worked, 
and 20 : 12: * 234 | days he} blayel, FQ. E. F. 


22. A man hired a labourer for 40 days, on condition that he 
ſhould have 20d. for every day he wrought, and forfeit 10d 
for every day he idled, at laſt he received 41s 8d. for his la! 
Pon; how many days did he work, and how many was he 
idle. | 

41s. 8d. = 5co pence, 
20) 500 (25 days wages. 

Then 40 — 25 = 15 days more. 

For every of which days he worked he had 20d. 

And for every day he played he paid - = 10 


30 


By contra proportion, — 


n 
And 30: 20: : 15: 10 
. IO = days he was idle. 
And 25 + 5 — 30 days he worked, 
22, There 
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23. There is an iſland 73 miles round, and three footmen 
all ſtart together, to travel the ſame way about it; A travels 
5 miles a day, B8, and C 10: when will they all come toge- 
ther again for the firſt time? Emerſen's Arithmetic, 


Firſt 8 — 5 = 3 miles, B 
Alſo 10 — 5 = 5 miles, C 
m. d. m. 
Then 3: 1: : 73 : 241 days, when A and B meet, 
And 5 : 1:: 73 : 144 days, when A and C meet, 
But as in any multiple of theſe days they will meet again, 
it is evident that A and B may meet at the end of 3 times 44, 
Viz. 73 days, and likewiſe; A and C may meet at the end of 
5 times 144, or 73 days hence, A. B. and C will be together 
tor the firſt time at the end of 73 days, and again at the end of 
146 days, again at the end of 219, 292, &c. &c. Q. E. F. 


( gains of A in one day, 


The following machine being accounted a leaver of the 
ſecond order, whoſe force is directly, and its preſſure in a 
contra- proportion to the length. 


24 In giving directions for making an Italian chair, the 
ſhatts whereof were ſettled at 11 feet between the axletree, 
whereon the principle bearing is, and the backband, by 
means of which the weight is partly thrown upon the horſe. 
A diſpute aroſe whereabout on the ſhafts the center of the 
body of this machine ſhould be fixed; the coachmaker advi- 
ſed this to be done at 30 inches from the axletree; others were 
of opinicn, that at 24 it would be a ſufficient incumbrance 
to the horſe. Now admitting the two paſſengers, with their 
baggage, ordinarily to weigh 2 cwt. a piece, and the bod 
of the vehicle to be about 70 Ib. more, pray what will the 
beaſt in both theſe caſes be made to bear more than his har- 
neſs ? 


Firſt, 11 -2.5=8.5; alſo 11 —2 , and 4 cwt. 70 lb. 
— 518 b. 
Directly, 11: 518 :: 8.5: 4003;, force. 
Contra, 8.5 : 400 fr: : 2.5: 1174, preſſure in the former. 
Alſo 11518: : 9: 423. , force 
ng 423: e 9445s - prevtuts 
Anſwer, the beaſt bears 117 lb. in the former, and 94,7;Ib- 
in the ſecond caſe, 


Tin the 2d caſe. 


25. If 


—— — . ů— ——yuuO — 
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25. If a lever 40 effective inches long will, by a certain 
power thrown ſucceſſively thereon, in 13 hours, taiſe a weight 
104 feet; in what time will two other levers, each 18 eftec- 
tive inches long, raiſe an equal weight 73 feet? 


As 40 inches: 104 feet: : 18 x 2 : 93.6. | 
Then 93.6 feet: 13 hours :: 73 fcet : 10 hours 85 minutes, 
the anſwer, 


26. A weight of 12 lb. laid on the ſhoulders of a man, 
is no greater a burden to him than its abſolute weight, or 
24 ounces ; what difference will he feel between the ſaid 
weight applied near his elbow, at 12 inches from the ſhoulder, 
and in the palm of his hand, 28 inches therefrom ; and how 
much more muſt his muſcles then draw, to ſupport it at right 
angles, that is, having his arm extended right out? 

AS I : 1.5 Ib. :: 12 in.: 18 lb. weight 12 in. Sham the 
And 1: 1.5 Ib :: 28 in.: 42 Ib. weight 28 in. L ſhoulder, 

. 42 — 18 = 24 lb. the anſwer required. 


27. A bail weighing four pounds upon the ſurface of the 
earth, to what height in the air muſt it be carried to weigh 
but three pounds, and how long would it be falling to the 


ground? Ladies Diary, 
Taking the earth's ſemi diameter at 4000 miles. 
Then 4000 x 4000 = 16000000. 


As the weights of bodies decreaſe as the {ſquare of their 
diſtance from the earth's center increaſes, we have, 


., * Kecip:-4 : 16000000 :5:3-+-21333272-3. 
Then ,4/21333333 3= 45188021. 

Then 4618.8021 — 400 = 618.8321 miles = 3267275 
feet, or 618 miles, 6 furlongs, 16 poles, 3 yards, 1 foot, the 
heizht the ball muſt be carried, 

Again, 16.083: 1 ſquare ſecond : : 3267275 : 2038 37.48. 

o/ 203837:48 =. 4531.48” = 7 31 ꝛc „ the time of 


falling. 


But at that great diſtance from the earth, when the ball 
will have loſt + of its weight, its velocity will alſo be dimi- 
niſhed, 


Viz. 16.083 Xx. 75 = 12.c625. 
Then as 12.0625: 1: 3267275 : 270862. 
+4 270862 = 520 =8 40", the time of falling. 
U 28. A 
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28. A ball deſcending by the force of gravity from the top 
of a tower, was obſerved to fall half the way in the laſt ſecond 
of time; required the tower's height, and the whole time of 
deſcent ? Ladies Diary, 1755. 


The ſquare roots of the diſtances being as the times, viz. 
as the 1: / 2 :: ſo is the time of falling through the firſt 
half, to the time of falling through the whole required 
height. | 

*,* AB 2--IT=4142: 1= 14142 :: 1 3414 
ſeconds, the time of deſcent. 

And 1* : 16.083 :: U 3.4142 = 11.6574 : 187.48 feet, 
the tower's height. 


29. Suppoſe that in every ſingle revolution of the upper 
ſtone of a water- mill, it evacuates or grinds one- eighth of a 
pint of meal; and ſuppoſing there be eight ſtandards or 
pinions in the rounds that turn it once, and that theſe 
rounds are driven by a wheel of 45 teeth; alſo the mean 
circumference of the water-wheel on the ſame axis be 40 
feet, which requires one hundred and a half to move it, or 
put it into motion : now if a floodgate, whoſe breadth is a 
foot, and height half a foot, and the height of the water be 
three feet above the ſurface of the hole, be let run directly 
againſt the upper ſurface of the wheel, it is required to find 
the quantity of mea] ground in an hour by the ſaid mill? 

| Gentlemen's Diary, 1751. 

Firſt, TX.5XZ=1.5; alſo 62.5 Ib. weight of a cubic 
foot of water. Then 62.5 X 1.5 = 93-75 Ib. the inſtanta- 
neous preſlure of the water. | 


5 
Alſo, 16/4; : 1 :; 3 feet: 3” = ſquare of the 
12 193 


time. 


6 : 
— = the time. 
And 4 * the tim 
155 ie: 1: 4/193 = 13.89244 feet, velocity per 
v 193 
ſecond. 
Alſo Ir cwt. = 168 lb. 

93.75 * 13.8924 + 168 = 7.75248 feet, any point of 
the heel moves in one ſecond. 

7.75248: I :: 40: 5.1595 ſeconds, moving round. 

5.1595 : I :: 300: (97.742 rounds, the wheel moves 
in an hour. 


45 
9 
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= = 5.625. As 1: 5.625 :: 697.742 : 3324-799 rounds, 
ws * moves in an hour. 


* 8) 3924. 799 (400.6 pints = 7 buſhels, 2 pecks, 105 
alata; the mill grinds in an hour. Q. E. F. 


30. Obſerved, that while a ſtone was deſcending to mea- 
ſure the depth of a well, a ſtring and plummet (that from the 
point of ſuſpenſion, or the place where it was held, to the 
center of oſcillation) or that part of the bob, which being 
divided by a circular line, ſtruck from the center aboveſaid, 
would divide it into two parts of equal weight meaſured juſt 
18 inches, had made eight vibrations ; pray what was the 
depth, allowing 1150 feet per ſecond, for the return of ſound 
to the car ? 

3600 22 18 2: 7840. 

77840 = 88. 25 8 vibrations in one minute, 

6088. 543781475729 vibrations in a ſecond. 

14757208. 090020('5 421 ſeconds in eight vibrations, 

15 216.083 0 5.421 = 29387: 472.7 640918 feet. 

As 1150 feet : I :: 472.6400188 :. 410997, time the ſound 
Was returning. 

5 421 — . 41099 = 5.01, true time of the hoady's deſcent. 


. 5 OX S. Ot = 25.1001 x 16.083 = 403.6932 leet, the 
depth of the well. Q. E. F. 


31. Aſpire my genius ! help my rhiming muſe, 

In themes I in my native country chuſe: 

Whilſt others plow the waves, and tread the ſtrands 

Of dittant oceans, and of foreign lands; 

To fill the mouth of fame with f amething new 

(No matter 'tis how much of it is true) 

From Alps or mountains ſtories ſtrange they bring, 

Of deſarts, caves, or horrid monſters ing, 

Tell how Veluvins' ſulph'rous darts do fly, 

Or Atna's lmoak obſcures the azure ſky ; 

Or magnify the hazards they hat ve run, 

Sc vila's and Charybdis' pointed rocks to ſhun. 
Such tales we take on truit, from thoſe who rove, 

T ho' none give rules by which the truth to prove. 
But this by numbers may explained be, 

By thoſe who never did the cavern ſce: 

In Derbyſhire, a wonder of the Peak, 

Is Eldon-hele, as ports often ſpeak ; 

U-:2 | VV hoſe 
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Whoſe depth exactly none could cer deſcry, 
Tho' atheiſt Hobbes his utmoſt {kill did try, f 
And wrote De Mirabilibus Pecci, 

And burleſque Cotton, does ſtrange tales rehearſe, 
In ruſtic words, and Hudibraſtic verſe, 

How he this mighty orifice did plumb, 

But could not at the bottom of it come, 

With ſixteen hundred yards of rope let looſe; 
And tells a ſtory of a woman's gooſe : 

Fab'lous the one, ſo muſt the other be 

Erroneous too, without philoſophy ; 

Extenſion of the rope might him deceive, 

Or ſmall proportion which the plumb would have 
To ſuch a length; and part in water drown'd, 
When in this vaſt abyſs, within the ground, 

But I the depth have found exactly true, 
By gravity, a method ſomething new. 
As heavy bodies do accelerate, 
In ſpaces known firſt to our Newton great, 
Four pcnderous ſtones into the well let fall, 
In mealur'd time, agreed in numbers all. 
A rendulum, lixty - one inches long, 
By which the time I meaſur'd (was not wrong) 
Vibrated _—_ (whilſt that each ſtone fell) 
Eight times; by which the depth Id have you tell, 
P. low! 1ngz rightly for the approach of ſound, 
That your own works may not themſelves confound, 


Ladies Diary, 1722. 


Firſt, 39.2 : 2600 :: 61: 2313. 4426, 
a/ 2313. 44262 48. 09826 vibrations in one minute. 
62>) 38 03826 (. £016377 vibrations in one ſecond. 
8010377 8 co ο (9.097957 ſeconds at eight vibrations. 
Alſo 1* : 6.083 :: 9 97957 2 99.590182 1501.7534. 
1152 et 245 1601. 7554 feet: 1.39283, time of the 


ſound's alcent, 


then 9 97957 — 1.29293 == 8.58674, true time of the 
ſtonc's deſcent. 


12 16 089 8.58674 S 73.7321: 1183.88 feet, 


the depth of Eldon— hole. 
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CHAPTER 1 
SECT; 1. 


S.4C.MEF LE INTEREST, 


N TEREST is a ſmall ſum of money paid for the uſe 
of a larger ſum, at any rate agreed upon; which according 
to law muſt not exceed 5 1, for the intereſt of 1001. prin- 


cipal for une year. 
CASE I. 


The principal, rate of intereſt, and time, being given ; to 
find the intere:t, 


Firſt, When the yearly intereſt of any ſum is required; 


RULE. 

Multiply the principal by the rate of intereſt per cent, per 
annum, dividing the product by 100; which is done by cut- 
ting off the two right-hand figures, thoſe to the left being the 
intereſt in pounds. Then multiply tne remainder (if any) 
by 20, cutting off, as before for ſhillings ; and that remain- 
der by 12, cutting off as before directed for pence; and find 
the farthings (if any) after the ſame manner; the figures to 
the left of thoſe cut off being the intereſt. 


1. What is the intereſt of 8731. 165. 8d. for a year, 
at 5 per cent? 


Ws TY | By PRACTICE, 
8 16 8 
12 5 | 1 
— — 5 per cent. r 893 16 8 
143 69 3 4 ö — 
20 £43 13-10 
13.83 8. 
12 
10.00 d. Anſwer, 431. 138. 10 . 


U 3 2. What 
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2. What is the intereſt of 14371, 17 8. for a year, at 47 
per cent, ; 


I... . . By PRAcricx. 
1 2 „ 
2 4 20 per cent. 1437 17 

YT 8 J 3 
910 88 45. = 287 11 42 
2 6 57 19 39 

20 | 7 3 9s 
14 068. & 6414 — 

12 ORE 

78 

4 Anſwer, 641. 148. =3d. 


3. Vhat is the intereſt of 1781, 168. for a year, at 34 


er cent.? 


N * By PRAcTICE. 
2 Is 20 per cent. 23178 6 — 
1 To] 35 13 24 
. *| 31 33 
4, 6.068 12 6 2 „ 
Avon 4 = 17 9] 
1 104 
2175 Tom s 
6.70d, | 1 
8 
2 80 qrs. 


Secondly, When the intereſt of any ſum is required for 
RULE 


ſeveral years, 
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RUL E. 


After the yearly intereſt is found, multiply that by the 
number of years, the product will be the anſwer. 


4. What is the intereſt of 741. 15 8. for five years, at 431. 
per cent, per annum ? 


By the Rol E or Five. 


100 21 4-375 
. IE. 
4.375 X 74.75 X 5 = 1635-15625 dividend, and 100 X 1 
= 100 diviſor, | 
* . * 100) 1635.15625 (16.3515625 = 161. 78. 4 d. the 
anſwer. 


By the RULE. By PRACTICE. 
133 Bo L. 4. Gs 
2 74 OA | 20 per cent. = my 15 iy 
— ads 1614 19 — 
299 — — . br 
18 13 9 R 
9 6 10 61 9 10% 
_ 3 2| 3 85 
£3297 41 | I 105 
X 20 r 
SEED Intereſt for 1 year 3 5 42 
5.408. 5 
X 12 | — 
— Anſwer, { 16 6114 
4.84 d. — 
4 
3.38 qrs, 


— — 


The ſmall defect in the practical methods, is owing to the 
parts of a farthing omitted. | 


5. What is the intereſt of 9631. 7s. 6d. at 35 per cent. 


for 13 years ? 


U4 z 9631, 
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J. s. d. Ey Px AcrTicE. 
1 963 7 © l. „ d. 
37 20 per cent. 5 70 7 6 
2890 2 6 Et 102 13 6 
451 13 9 3 
120 8 5* 9 5 4 
I” «| 9 12 8 
L 34-92 4 8; 416 4 
20 E 
118.44 Year's intereſt { 34 18 5 
14 — — 
— Year's int. by the fuſt method 34 18 51 
5.368. * 13 
4 — 
— Anſwer, { 425 19 8% 
1.44 d. SC 
By FIVE NUMBERS. 
100 1 3.6425 
903.375. 13 
953. 375 * 3.625 X 13= 45399 25 
100) 45399040875 (453.9946875 = 4531. 198. 95 d. 
anſwer. 


Thirdiy, When the intereſt of any ſum is required for 
years and months. 


U. 


Firſt find the yearly intereſt, which multiply by the num- 
ber of years, as before; then for the months divide the yearly 
inteteſt by the part or parts the given months are of a year, 
which add together with the reſts and their ſum will be the 
anſw er. 


6. What is the intereſt of 561, 108. for 7 months, at 4; 
per cent, per annum? 


56 1. 
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3 
56 10 
4; 3 
—— 22 8 I per annum, 
226 = = | 
1 I 
. WS - 4 
2.40 2 6 — — 
20 1 8 P, the anſwer. 
18 02 
12 
30 By Five NuuERS. 
4 | P. '® G. 
| 109 12 2 
1.20 qs. b 


„ 
56.5 X 4. 25 & 7 = 1680.875, dividend. 
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100 X 12 == 1200 ) 1680 875 (1.409729 = 11. 88. the 


anſwer. 


7. What is the intereſt of 759 J. 168. 7d. for 12 years, 
4 months, at 55 l. per cent. per annum? 


„„ n on Ex; 
3 759 16 7 | Year's intereſt 23 1“ 
5s 
3799 2114 1 
94 19 ©; 12 19 
£ 38-94 2 5? Anſwer, (C480 5 4+ 
20 eee 
18.82 $, 
12 
9.89 d. . 
1 By FIVE NumBtRs. 
Re . G. 
3-59 rs. 100 1 5.125 


| 759.829 18 . 12.3 ” 
5.125 X 759-82916x 12.3 48027. 5342325 


8. Lent, 
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8. Lent, at Chriſtmas 1760, the ſum of 50001. at 41 
per cent.; after which time I lent feveral ſums at the ſame 
rate, and crew upon the borrower, as buſineſs required, viz, 
on Lady-day 1761, I drew for 185 guincas; on Midſummer- 
day, 1761, 1 lent 500 moidores, and drew for 7001.; on 
Michaelmas-day, 1761, I lent 569 J. 17s. 1 demand what 
caſh the borrower owed me at that time? | 


4 205000 l. principal, at 4+ per cent. 


250 


225, intereſt for x year at 47 per cent, 
4) 225 


— 
56 5, intercſt due at Lady-day 1761. 
5oco E, principal. 


— 


5056 5, amount at Lady-day, 
194 5 drawn = 185 guinezs, 
J. e e 
5 = —:14862 , new principal. 


2 ref 243 2 
—24 © 27 


4) 218 15 93, intereſt for 1 year at 41“ 


54 13 1145 intereſt due at Midſummer. 
4562 — =, laſt principal. 


4916 13 11+ 
— 25 — + = 7ool. — 500 moidores, or 6751. 


]. ' 
5 = 14891 13 114, new principal at 41 per cent. 


3 1 1 
4 = url 244 11 82 


—24 9 2 


— — 


4) 220 2 6%, intereſt for 1 year. 


——-— 


55 — 72, intereſt due at Michaelmas. 
4891 13 114 laſt principal. 
569 17 — 


4 5 516 11 ba, the anſwer. Fourthly, 
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Fourthly, When the intereſt of any ſum is required for days, 


RULE. 


Firſt find the intereſt for a year, then by the rule of three 
direct, viz, 365 : one year's intereſt : ; the days the money 
is at intereſt : intereſt required. 


9. OE is the eren of 3751. 15 8. for 127 days, at 44 
per cent, per annum! 


. days. I. 8. d. days. 
2 375 15 As 365 : 17 16 10+ :: 127 
4; 12 
1503 — = 214 2 
187 17 6 4 
93 18 9 5 5 
— 2141 2 6 
Lf, 17.84 16 3 — 124 17 11+ 
20 | 
3 65) 2266 = 5406]. 4s. 13d. anſ. 
16.865. EE” Erna nao arte 
I2 X 20 
10. 35 d. 1520 
"Th 60 
| X 12 
1.40 qrs. — 
0 725 
300 
X 4 
144 
34 


10. What is the intereſt of 2841. 10 8. for two years, 
four months, and 25 days, at 35 per cent. per annum ? 


284 L 
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Ek l . . days. 
284 10 365 919 14 :: 25 
3: "x2 
853 10 49 15 82 
142 5 i 5 
£ 995 15 - 365)248 18 73 (138. 77 
20 20 
19.15 8. | 4978 
12 1328 
233 
1. 80 d. X 12 
4 3 
— 2796 
3.20 qrs. 221 
N 4 
1. 5 : 884 
1 9: 19 „year's intereſt, — 


8 ; 


19 19 355 two years. 
3 4: four months. 
— 13 22, twenty-five days, 


£1 23 18 315 the anſwer required. 
Or as hve per cent is ſtatute intereſt, multiply the given 
ſum by the number of days, and divide the product by 7300 


105 X 36 
—); ; the quotient will give the intereſt at fve 


(viz. 


er cent. but if the intereſt at a higher or lower rate is re- 
uired, take aliquot parts of the quotient for a difference, 


which 1 or ſubtract accordingly. 
11. What 13 the intereſt of 547 1. 15 8. at five per cent. 
for 32.0 days! y | 


109550 
164325 


12. What 
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12. What is the intereſt of 2481. 19 8. for 175 days, at 
47 per cent.? 


248.95 
175 
124475 
174265 
224895 
eee 
73)435-0625(5.96798, at five per cent. 
706 596798 
290 
582 $-371182=51. 7s. 5d. at 4: per cent. 
r 
580 


13. What is the intereſt of 7131. 17 8. 6 d. for 193 days, 
at 3+ per cent.? | 


713-875 
193 


2141625 
6424875 
713875 


— 4 
73) 1377-77875 (18.87368, at 5 per cent. 
644 4.71842, at 14 per cent. 


537 14. 15526 = 141. 38. 11 d. the an, 


Jt 


——ÿ—öm—— —q̃— 


— 
——„ͤ7— — —— — - 
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Book IT, 


It beinz looked upon as inaccurate in the calculation of 
intereſt to take aliquot parts for months, becauſe the year 
i, divided into months conſiſting of an unequal number of 
days; I have thereſorc, to find the number of days from 


one time to another, inſerted the following TABLE. 


Arnueſ 


h — — — | 
wWwHpY _ OO cw 0uEaw Nm» 


+> 


27 
28128 

! | 
2029 
30030 


= alle — 


- — — — — — 


ER » ; 81 31:2 
8 2 = 358 
2148 & 1 01:8 © 
"I Bak P = 818 
< 8 "y 5 
3% 0 152 213244 2741305 
32/61 183214245 275 30 
34 62 184215 246276307 
35063 8 219347 277 308 
3564 217 24827830 
37165 218 249279310 
33, 66 2192502890311 
3967 220 2512810312 
40] 68 221252282 
4 i: 69 222253283314 
4207 223 284315 
493171 224 285 316 
44; 72 225 286] 317 
45 73 226 287318 
46! 74 227 2880319 
47.75 228 289 320 
48 76 229 2932 
49 77 230 2910322 
5078 231 292 323 
5179 232 293 324 
52/50 233 294| 325 
2 53 81 234 295 329 
235482113143 174 2352002990327 
24 55 83 232 207|297| 320 
5 50.84 237 2068298329 
20 5785 20/7 238 269299330 
27 58085 208239 2703209331 
59871118148 179 209240 271301033203 
88111900140 1800210241272 3221333 
89|120|159/181|211[242/273 393 334 
QC! 212243 30 | 


313| 34] 
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The UskE of the foregoing TABLE. 
Firſt, To find the number of days from the end of the year 


to any given day in any month in the year following, 
Oppolite the given day in the margin look under the given 
month, which will ſhew the number of days required, 


Thus, from December 31, till Auguſt 18 following, are 


230. 
And till October 3o, are 303 days, &c. 


Secondly, To find the days from any given day of any 
month, to the end of the year, = — Suppoſe July 27, 


From 365 days in a year, 
Take the number anſwering July 27, viz. 208 


Rem. 157, days required. 


Thirdly. To find the number of days between a gfven day 
in any given month, and any given day of any other month 
in the fame year. 


Suppoſe the days between April 5, and November 28, be 
required, . | 


"The number anſwering November 28 - 332 
Subtract that anſwering April 5 --- 95 


Rem. 237, days ſought. 


— — 


Fourthly, To find the number of days from any given 
day of any month in one year, to any glven day of any 
month in the next year. 


Suppoſe the number of days from the 21ſt of Auguſt 1758, 
till the 27th of May 1759, were required. 


From - = = - - - - = 365, daysina year. 
Take the NY anſwering Aug. 21 233 


Rem. 132, to the end of the 
Add the NY anſwering May 27 147 year, 


—  — 


279, days required. 


But 
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Eut in the biſſextile, or leap- year, if any one of the given 
days be before the 29th of February, atd the other after, one 
day muſt be added on that account. Thus, if the number 
of days in the laſt example had been from the 21ſt of Auguſt 
1759, till the 27th of May 1760, it would have been 280 


days, 
13. What is the intereſt of 1591. from the 18th day of 
January, to the 11th of November, at 44 per cent. ? 


314 November 11. 
18 January. 


73)745-50 (6. 1027 
3051 


5.7076 51. 158. 41d. 


— —— 


14, What is the intereſt of 3841. 16s. from the 7th of 
May to the 11th of December, at 51 per cent.? 


345 December 11. 
127 May 7. 


218 
3848 


30784 . 
3848 | 
7096 


93) 838 864 (1149128, at 5 per cent. 
1.14912, at ; per cent. 


12.6404 = 121. 128. 9g: d. 


15. What is the intereſt of 5371. 15s. from November 
the 11th, 1754, till June the Sth, 1755, at 33 per cent.? 


537˙75 
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537-7 365 

20 315 

322650 To the year's end 50 
107550 156, to June sth. 


—— — — 


5 
73) 1197.765( 15.17486, at 5 p. cent. 206 — in all. 


2 3.03497 = 1 per „ 
71 75074 ='2 
$7947 = 5 FPer cent 


4-17318 = 17+. per cent. 


11. 00168 = 111. 8. - d. the anſwer, 


1 


— 


—— 


Intereſt is to be calculated in the ſame manner on caſh 


accounts, accounts current, &c. where partial payments are 
made, and partial debts contracted. 


16, On the 1ſt of May I lent Ralph Newlands, per bill, 
at one day's date, 5001. , which I received back in the fol- 
lowing partial payments, viz. on the 13th of May 50 J.; 
on the 4th of June 561,; on the 14th of July 441. ; on 
the 23d ditto 501. ; on the 18th of Auguſt 871. ; on the 
3oth ditto 131.; on the 21ſt of September 3ol. ; on the 
18th of October 30 J.; on the 29th ditto 4ol. ; on the xith 
of November 501.; on the 28th of December 501.; what 
intereſt is due, at five per cent.? 
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Mr. Ralph Newlandes Debtor, & Prod. 


1. V5 
May 1. Lent per bill at one day's date - 50013] 6560 
13. Keceived in part - - — 50 


June 4. Received in part: 506 
July 14. Received in part 44 

23. Received in part 350 
Aug. 18. Received in pat 87 


30. Received in part - - 4 oy 


Bal. 200022 4490 
Set, 21. Received in part 300 


| Bal. 170027 4590 
Oct. 18, Received in part 3⁰ : 

een mh 

Bal. 14c|11] 1540 

29. Received in part - - 3 

Bal. 100013 1300 

Nov. 11. Received in part = - — 30 


| Bal. 50047 2350 
Dec. 28. Received in full of principal — rs 1 


nei 0640 


73) 598.46 (81. 38. 1174, intereſt on this account. 


17. Lent John Jameſon, per bill, dated 18th of January, 
payable one day after date, 8581. 19s. 10d. which 1 received 
back in the following partial payments, viz. on the 27th of 
February 571. 158. 7d.; onthe 18th of March 37 J. 14 8.; 
on the 29th of April 241. 118.; on the j2th of May 1361. 
15 8. 74d,; on the 19th of June 671, 138. 4d.; on the Fo 

0 


* 
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y 151. 158. 6d.; on the 25th ditto 111 l. 115. 11d.; 
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on the 3d of October 781. 7s, 4d.; on the 19th of INo- 
vember 100 l.; on the 23d ditto 100 l.; and oa the 3oth of 
December received the balance of the principal: how much 


intereſt ought I to claim at five per cent.? 


Caſh Tranſactions with Joo JAMESON, 


Extended, 
| . | E „ . 
Jan. 18. Lent per bill at one} g. 

day's date a . | $78 19 10 
Feb. 27. Received in part 27 38 3 
| Bal. 821 4 3 

Mar. 18. Received in part 37 14 
3 Bal. 783 10 3 

April 29. Received in part — 34 11 
| 2 Bal. 748 19 3 
May 12. Received in part - 136 15 7 
| —— Bal. 612 3 8 
June 19. Received in part - 67 13 4 
get Bal. 544 10 4 
July 15. Received in part - 15 15 6 


— —  — 


| | Bal. 528 14 10 
Ditto 25. Received in part - 111 11 17 


Bal. 417 2 11 


Od. 3. Received in part 73 7 4 


Bal. 338 15 7 


Nov. 19. Received in part 100 


— 


Bal. 238 15 7 


Ditto 23. Received in part - 100 


| | Bal. 138 15 
Dec. 30. Received in full of 
principal 


— 
/ 


c 138 15 7 


* 
— 
„* __— 


|S 
2 


Products. 
I, g_ d. 


| 


59759 13 4 


15603 = 9 


32907 10 6 


9735 10 3 


| 


| 


(23908 19 4 


14157 8 8 


5287 84 


70 29200 4 2 


ie 


4715922 12 $ 


X 2 


s 
37 5134 16 7 
= — 
187327 68 


CoM- 
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By the Table. 

25 Feb. 58 
18 Jan. 18 
| 7 
18 March 77 
27 Feb. 58 
19 
29 April 119 
13 March 77 
42 
12 May 132 
29 April 19 
13 
19 June 170 
12 May 132 
38 
15 July 196 
19 June 170 
20 
25 July 10 
3 OR, 276 
25 July 206 


70 


.. „% . 
878 19 10 


— 
\S 


4394 


10 8 [1 


35159 
821 


4927 


| 14781 
821 


15603 
783 


4701 1 


32907 
748 


3wlaol | wool. ol ol ow [> 


9730 10 


| 512 3 


7340 4 


22038 12 
1224 7 
23202 19 


544 10 


| 


7078 I4 4 
2 


14157. 5 8 
528 14 10 
10 

5287 8 4 
417 211 

7 

2920 0 5 
10 


| 29200 4 2 


| 


| 19 Nov, 
3 Oct, 


323 
276 


2 
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COMPUTATION of EXAMPLE 17. 


ſ 338 15 


2032 13 


14228 14 
1693 17 11 
15922 12 5 


238 15 7 


ol of ow & 


AS (| — 
138 15 


332 13 


4996 1 
138 15 
| $134.10 7 


vw ol aolowlsl. 


The ſum of all theſe mul- 


tiplied into their reſpective 
times are 1873271, 6s. 8 d. 
Then 


| 


. 


73) 1873-27 6 8025 13 23 


413 


48.27 
20 


965.46 
ä 


— — — 


16.46 
12 


— —— 


197.60 


51.60 
4 


206. 40 


intereſt. 


CASE 
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CASE IL 
The amount, rate per cent. and time given; to find the 
principal. 
RULE, 


As the amount of 1001. at the rate and time given : is 
to 1001. ; : ſo 1s the amount given: to the principal re- 
quired, 


1. What principal ſum, being put out to intereſt at three 
per cent. per annum, will amount to 39981. 12s. 102d. 
in 31 years, and 54 days? 

6 years. days. 
Time 3. 39794522 31 54 
| 3 intereſt of 100 l. for a year. 


10.1 938356 = intereſt of 1001, for 3% years, 54 days. 
+ 100 


* 


110. 1938350, amount of 100 l. for the ſaid time. 
As 110 1938356 : 100: : 3998.644791: 3628.737275. 
*,* 3628.737275 = 36281. 148. 9d. the anſwer. 
And 39981. 12s. 104 d. — 3628 1. 14s. 9 d. = 3691. 
185. 14 d. diſcount, | 


2. What is 309 l. 16s. 10 d. due three years, one quar” 
ter, two months, 18 days hence, worth in ready money, 
abating or diſcounting 43 per cent, per annum? 

573-4, rate reverſed, 
1350393 
103979 
24262 
1733 


5.65357 . 100 = 115. 16367. 
115. 16367: 100 : : 309.8416 : 269.0446627. 
269.0440627 J. = 2691. s. 103d. the anſwer, 
And 3091. 16s. 10 d. — 2691, — s. 10 4 d. = 40l. 
15 8. II 4 d. diſcount. | 
CASE III. 


The amount, principal, and time given; to find the rate 


of intereſt, 
WY RULRK. 
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RULE. 


As the principal multiplied into the time: is to the whole 
intereſt ; : ſo is 1001. : to the rate per cent, per annum? 


1. At what rate of intereſt, per cent. per annum, will 
36281. 145. 9d. amount to 39981, 128. 104d. in 34 
years, and 54 days? | 
3628.737275, principal. 3998.644790 19, amount. 

549792.3, time inverted. 3628.737275, principal. 

10886211855 | | 369.90" 516 intereſt. 

1088621183 yl TILL 

320580355 
25401161 
3265853 
145150 
18144 


— WY 


1233024068 1 369.9075186 :: 100: 3 per cent. 
369.9075 16 x 100 = 36990. 75 f. 

12330. 2497) 36990. 7519 (3 per cent. per annum, the an- 
wer. 


2. At what rate of intereſt, per cent. per annum, will 
269 J. s. 104d, amount io 309 J. 168. 10 d. in 34 years, 
two months, and 18 days. ( 


269.044627, principal, 309.84 1666, amount. 
2895643 — 269. 044627 
8071339 40.797039, intereſt, 
1076178 — — 

161427 8 
| 13452 
[ ; 2421 

215 


5 


| 932-50J7 : 40-797039 intereſt; : 100: 4.375 2 44 ber 


cent. the anſwer. 
CASE IV, 
The principal, amount, and rate of intereſt being given, 


to find the time. 
0 R ULI. 
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RULE. 


314 


As the intereſt of the whole principal for one year, at the 


given rate: is to one year : 
required. 


lo is the whole: to the time 


I. In what time will 26281. 14s. 9 d. amount to 2998“. 
12 8. 102d. at three per cent. per annum ? 


3628. 7575 


3998.6348, amount. 
X 3 — 2628. 7373, principal, 


* 


108. 862125, years intereſt, 3694907 5, , intereſt. 


108.862 : 


329590 — 25 
433213 147938 
320580 305 
106627 739690 
97976 887628 
— 1443814 
8651 — 


7620 53.997372 


LR — — 
1021 


979 


42 
33 
9 ; 


: 396- 9973 
108. 892 396. 9073 (3. 207938 = = 3 1 years, 54 days. 


54 days, 


2. In what time will 2691. -s. 103d. amount to 3cg l. 


16s, 10d. at 43 per cent, per annum ? 
309.841666, amount, 


269.044627, principal. 


269.044027, principal. 


573.4, rate reſerved, 


10761785 


| 


1.77070, year's intereſt, 


— = —_ 


— — — 


40797039, intereſt, 


X 4 
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As 11.7707 : 1 year: : 40.797039 : 3.465982 years. 
11.7707)40+797039 (3.465982 = 3+ years, 2 months, 18 days, 
253121 — ,25 = + year, | 
548493 215982 
470828 {4 = 166666 = 2 months, 


776659 .o49316 = 18 days, 
706242 365 
70417 246580 
58854 295896 
— 
11563 
10593 18.000340 
970 
942 


————— 2 


28 
23 


5 


Quksrioxs in the three laſt Casts reſolved by the 
RuLz or Five. 

1. What money, at 3: per cent, will clear 381. 10s. in 3 
year and quarter's time: ; 
= So G. 

I00 . I «3-6 
1.25 . 38.5 

100 X 1 X 38.5 = 3850, dividend; and 3.5 X 1.25 = 
4-375, diviſor. 
| Then 4-375) 3850 (8801. the anſwer. 

2. Put out 3841. to intereſt, and in 8+ years there were 
542.1. 8s. found to be due; what rate of intereſt could then 
þe implied ? 11 . 

21. 8s. — 3841. = 1581. 85s. intereſt, 
54 p 384 T. 5 G 


384 . 8.25 . I 5.4 
100 1 4 
158.4 X 100 X I = 15840, dividend; and 384 X 8.25 = 
3108, diviſor, 
| 3168) 15840 (5 per cent. per annum, the anſwer. 
1 3. Lent 
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3. Lent 109 guineas at 4 per cent. which, by the 18th of 
Auguſt 1760, was raiſed by the intereſt to ſo many moidores, 
bating 2 8. 6d.; pray on what day did the bond bear date ? 

109 guineas = 114 J. 9s. = 114.45, principal. 

109 moidores = 1471. 38. which — 28. 6d, = 1471. s. 
6d. amount. 

Then 1471. -s. 6d. — 1141. 9s. = 321. 118. 6d. = 
32.575, Intereſt. 

5. K If G. 


100 I 5 
114.45 . 32.575 
100 5 I X 32.575 = 3257-5, dividend ; and 114.45 X 4 
= 457-0» 
457-8) 3257-5(7-11555 =7 years and 42 days. 
July hath 31 days. 5 
Lill Aug. 18 


Sum 49 — 42, gives July the 7th, the anſwer, 


4. If 1001. in 12 years be allowed to gain 39 l. 19s. 8d. 


in what time will any other ſum of money double itſelf by 
the ſame rate of intereſt ? 


P. T. G. 
100% 1242 „3993 
E248 — 


39.986) 1200 
3998 120 


— — — — 


35-985) 1080.000 (30.0125 == 30 years and 4; days, anſw. 


5. In what time will the intereſt of 491. 33, equal the 
proceed of 191, 68. at uſe 47 days, at any rate of intereſt ? 
Reciprocally, 19.31. : 47 days : : 4915 J.: 18.45 days, 


the anſwer. 


6. A bond was made on the 7th of Auguſt 1713, at 6per 
cent. per annum, for 11141. 105.; on the 11th of May, 
1718, 140]. was paid off, and a freſh bond entered into for 
the remainder, at 54% per cent. per annum; at the time 
the intereſt for this laſt was 211. 16s. 8d. there was paid 
off 871. 11s. 9d. The old bond being then taken up, a 

new one was given for the reſidue, which being paid off 
September 11, 1724, the bond-owner took no more than 


1499]. 


* 


— ⁊FT— — 


Y — =” 
— — 
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1409 l. 16s. 8d. in full payment. At what rate then did 
he take intereft per cent per annum, upon the laſt renewal of 
the bond? 


To the 11th cf May, 1718, are if go 277 days = 
4.758904 1114. 5 X © = 6687 
78. 60, year $ intereſt reverſed, 


— 


2855344 
2955347 
381712 
32312 


318.227 79, intereſt for 4 years, 277 days. 
140. .. paid off, 


— 


] 78.2279 9, ſurplus, 


_ 


1114.5 l. + 178.2279 =1292.7279 l. new principal. 
P. p if G. 


ny * 1 . 8-25 
. . 21.83 | 
5787 8215) 2183 33332 (. 3217 == 117 - Y which an- 
ſwers to the 5th of September 1718. 
Then 1292.72791. + 21.83 l. =1314.5612 1. 
— 87.5875 paid off. 


— 


I 1229.97 37, new princip. 


— 


From September 5, 1718, till September 11, 1724, are 
fix years, fix days = 6.01044, 
And 1409.83 — 1226.9737 l. =182. W intereſt. 
P. T. 


1226.9737 5 01644 182.8596 
100 
7382.0136) 18285 gs (2.477096 =21.95. 67 d. the 


andy er required. 


* * N * * * KR * R * XK XK XR M X K XK X * N M K 


S EI. . 
LL 


i NSURANCE is ſecurity given in conſideration of 


fo much per cent. paid in hand to make good ſhips, 


nrerchandizes, houſes, &c. to the value of that for * 
the 


9 9 2 - 4 —ü— a. * 
PP. ͤ Bs is J —— : : 
2 —B—B . K on 92 1 : 
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315 
the premium is received, in caſe of loſs by ſtorm, pirates, 
fire, or the like. 

This, as well as brokerage and commiſſion, is com- 
puted in the ſame manner as ſimple intereſt for a year, 


What is the inſurance of 7371. 18s. at 35. per cent.? 


„ 15 
737 18 Ts 737 18 — 
37 — 
ee 28. =5 73 15 9: 
2213 14 2 _ 
368 19 3% 1 4 6 - 34 
92 4 9 + =F 7." 7 of 
25 25 121 3 13. 95 
L 26-74 17 9 — 18 5+ 
20 — — 
£ 26 14 11 
14.979. e 
12 
11.73 d. 
4 
2.92 qrs, Anſwer, 261. 148. 117d. 
What is the inſurance of 8741. 13s. 6d. at 13% per cent.? 
C10 Or, 
874 13 ©6 1. 8. d. 
131 10 per cent. 8 873 13 6 
11370 18 8 | 22 87 9 4 
437 6 9 12 2 17 9 10 
— — = 7 14 11 
118.08 2 3 4 7 5 
20 — | 
— 5 118 1 64 
1.62 — 
12 
7.47 
4 
1. 88 Anſwer, 1181. 18. 75 d. 


Primage 
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Primage is an allowance paid to mariners at their firſt ſai}. 
ing out of port for their loading the ſhip. 

— is the money paid for ſtowing the goods in 2 
veſſel. 

Average is the quota or proportion, which each propri- 
etor of a ſhip, or the goods therein, is adjudged, on a rea- 
ſonable eſtimation, to contribute toward the loſſes which are 
ſuſtained by ſome of the goods being caſt overboard for the 
preſervation of the reſt, and of the ſhip. 


What is the inſurance of an Eaſt - India ſhip and cargo, va- 
Jued at 357271. 178. 6 d. at 177 per cent ? 


OI RY» 1 
35727 17 6 Ts 35727 17 6; 
177 — — 


— 10 percent, = 3572 15 9 
10 times 357278 15 — 5 percent. = 1786 7 10: 
7 times 250095 2 6 2; per cent. 893 3 114 

„ 37803 18 9 der cent.. 9 8 4 
- 8931 29 4 + per cent. 44 13 21 


W 4405 I9 84 L P 90 88 
0 6586-26 15 31 115 per cent. el 3 15 3: 
20 


7.148. 
12 


* '- þ . 


1.83d. Anſwer, 63861. 78. 1*d, 
, 


3-35 qrs. 


TT ET ET ETELELEETEETTE 
SECT. III. 


B RO K AGE. 


HD ROKERAGE, or BROKAGE, is the fee or reward paid 
unto a perſon called a broker, for aſſiſting a mer- 
chant or factor in buying or ſelling goods, &c. T * by: 
| nets 


4 -«@ —e—ñ Þ aa 
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fineſs was formerly carried on by broken merchants or 
traders, from whence their name derived; and in London 
they are not to act without licence from the lord- mayor. 


What is the brokage of 8561. 6s. 8 d. at 68. per cent? 


Li. 6 | „ \ 
8.56 6 8 28 11 3 
20 
— — 3 2 2 
11.26 8. | * 97 
12 — — 
— Anſwer, { 2 11 4+ 
3-20 qrs. 


What is the brokage of 7371. 138. at 48. gd. per cent.? 


Rs . 
7-37 13 33-2. 

20 — 
— 31 9 6 
7.539. 3 

12 1 10 
6.30 d. Anſwer £1 15 -£ 

4 — — 
I-44 Qrs. 
What is the brokage of 25721. 158. at + per cent.? 

I. Ss „ d. 
25.72 15 + 25 14 6 

20 — — 
— | $ 6 8 75 
14-555 3 4 37 

12 ICS ack 
— Anſwer, £ 9 12 115 
6.60d. — —— 

4 
2.40 qrs. 5 
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SE Cr. W. 
PURCHASING STOCKS; 
Ur. 


ULTIPLY the ſum to be purthaſed by the exceſs 
| above 100, and then proceed as before directed in 
computing intereſt, the product of which added to the given 
flocks, gives the purchaſe; or you may find it by practice, 
if more convenient. 


What is the purchaſe of 9871. 15 8. South-Sea ſtock, at 
1137 per cent.? 


. F „ „ 4. 
987 15 15087 15 — 
135 08 15 6 
„FF 9. 
12840 18 2 9 17 4 
493 17 I| 4 18 97 
246 1% 9 1 2 9 4+ 
123 9 4; | £4 87 
£ 137-05 = 72 L 1124 15 112, anſwer: 
20 — 
1. 005 
£ 987 15 
＋ 1.37. -k 
L 1124 16, the anſw. 


2. 769 l. India ſtock, at 1172 per cent.? 

I. „ 4 | 

+ 709 = = J. 

+, 4 76 18 — 1 

MY» 

+35 7.75 
1 18 


I 
19 21 


„„ 
3 1 
1 I ' [| 1 
1 * * 1 1 
11880 


882 
I. &. 


L, go2 12 3, the anſwer. 


* 


hs. — 


1314 per cent, ? 


I 1. 

1333 

e 6»-"3 » 
19 4 4x - . 


L 2017 19 4+, the anſwer required, 


4. 18121, Bank annuities at 935. per cent.? 


Firſt, 100 . 
_—_ + 25 1812 

— | — 8. 

62 > 990 12 
— IS 22 13 4. 
J. 6. do 2. 8. 38 
1812 — = „ 
— 115 10 33 £ 115 10 31 


1696 9 114, the anſwer required. 


— —— (q — 


per cent.: 
J. Buy Practice. 
1727 © I, S. d. 
19 1 1727 — 
T5 1 172 14 
L 328.13 * 
20 34 10 95 
34 10 95 
2.605 — ; 
12 L 2055 2 7, as before. 
7.20 d 9 5 5 
. 
1727 — —E 
r 
2055 2 7, the anſwer. 


y 
. 
* 2 
* 
* 
* 
3 
10 
3 1 
* 
A 
& 992 
* 
* 
* 
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3- What is the purchaſe of 15371. 10s. Bank Rock, at 


ED 
5. What is hr haſe of 1727 J. Bank ſtock, at 119 


3 6 June 
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6. June the 23d, 1745, bought 9oo l. of new South-Sea 
annuities, at 1114 per cent. viz. the day before the clofing 
the books, the brokerage whereof is always 2 8. 6d. per cent. 
on the capital, whether you buy or fell. The Midſummer 
dividend, 2 per cent. became due and payable on the 10th of 
Auguſt following ; by which time the rebellion growing 
conſiderable in the north, the ſaid annuities were down at 
92; per cent. In the general alarm, fold 4ool. capital at 
that price ; but continued the remainder *till a ſecond, third, 
fourth, and fifth dividend, as before, came due: and on 
opening the books on the xoth of Auguſt 1747, fold out at 
1024 per cent. Now reckoning I might have made five per 
cent. of my money, had I kept it out of the ſtocks, how ſtood 
this article in point of profit and loſs ? „ 

100: III:: 900: 1002 7 6 
Brokerage of 900 l. at 28. 6 d. per cent. - 1 2 6 


ü  —_—_Y 


| 4 1003 10 — 

1745, Midſummer dividend, at 2 per cent. 18 — = 
£ g85 10 — 

Inter. of 10021. for 45 days, at 5 per cent. per ann. 6 14 8 
Brokerage of 400 l. at 28. Gd, per cent. = — 10 = 


— ]ᷓ— — 


—_ 


4. 992 14 8 
Sold 400 l. at 921 per cen. 3700 
L 662 14 1 
Intereſt for half a year due the 1oth of Feb. 1746 15 11 4! 
L 638 6 -; 
Dividend received at that time 8 Ss 
6 38 6 —4 
Intereſt due the 10th of Auguſt, 1746 - 15 14 14 
644 — 2 
Dividend received at that time - Fe Es 
ws _ 2 
Intereſt due the roth of February 1747 3 
640 17 2 
Dividend received then - . - 666 


— 


Carried over C39 17 2 
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1 
Brought over - 639 17 2 
Intereſt the roth of Auguſt, 1747 - - 15 19 11 


655 17 1 
Midſummer dividend received Aug. 10, 1747 10 — = 


| 1 
Sold off 5001. at 1023 per cent. 512 2 6 


C7 ²˙*¹Q ᷣͤ ĩ ͤ v 1 


To my damage in the whole 132 2 1 


0$54p0$$5+55055, 905 $55 $$ +004 


SE CT. V. 
REBATE, ox DISCOUNT. 


EBATE, or DiscounrT, is an abatement of a ſum 
of money due ſome time hence, in conſideration of the 
prompt or preſent payment of the remainder.- © 
The ready money that will ſatisfy the debt is called the 
preſent worth; becauſe if it was put out to intereſt at the 
given rate per cent per annum for the time the diſcount is 
computed, it would amount to the given debt, 
The true method of finding the diſcount of any ſum, is by 
Caſe II. in imple intereſt ; or, 


R UL E, 


Firſt find the intereſt of 1001. for the time mentioned; 
then, as 1001. with the intereſt is : to the intereſt:: ſo is 


the debt or ſum propoſed to be diſcounted : to the diſcount 


required ; which, ſubtracted from the debt, leaves the pre- 
ſent worth, or money to be paid down. 


1. What is the diſcount of 571. 18s, due 12 months 
hence, at five per cent. per annum? 


Y log 
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1056 : 5 :: 57.0 I. 8, 4, 
3 57 18 =, debt. 
105) 289.5 (2.75238 = 2 15 2, diſcount. 


— — 


£55 2 114, preſent worth. 


2. What is the diſcount of 5731. 15s. due three years 
hence, at 4 per cent. per annum? 


4.5X Z=13.5 = interelt of 1001, for three years. 
$71.33.* 1393.53.37 75 
13-3 


— — —— 


286875 
172125 
97375 


e 573 15 
113.5) 7745-625 (68.243309 = 68 4 10 diſcount. 


505 10 14, Q. E. F. 


3. What is the diſcount of 7251. 16s. for five months, 

at 37 per cent. per annum? 

M. G. M. G. 

As 12 : 3-675 :: 5: 1.614582 
IO1.6014583 : 1.014583 :: 725.8 

725.8 
12916666 
80729166 
322916066 
11302083333 


101614583 1 546 { 
10161458 11718645 


— 


91.453185) 1054.678125 (11.53 2435 . 108. 74d. 
140146275 
48593090 
2955497 
222901 
39995 
3259 
510 


Or 
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Or to find the preſent money, obſerve the following 


RULE. 


Firſt find the intereſt of 100 l. for the time mentioned, as 
before; then ſay, As 100 l. with the intereſt added : is to 
100 I. :: ſo is the debt or ſum propoſed to be diſcounted : 
to the preſent money. 


4. What ready money will difcharge a debt of 5431. 75s. 
due four months and 18 days hence, at 45. per cent. per 
annum? 


4 months = 333333 
18 days = 4.049315 


Time = .382648 x 4 625 = 1.769748, int. „f 1091, 
As 191.769748 : 100 :: 543 35 © 533-9012 = 5331. 18s. 4 d. 
I. . 0. 
2 £7 tee 
Preſent worth 533 18 —+, the anſwer. 


—— 


Diſcount - J 9 8 113 


5. What ready money will diſcharge a debt of 1377 1. 
1358. 4d. due two years, three quarters, 25 days hence, dif- 
count 42 per cent. per annum? 

23. years = 2.75 

25 days = 0068493 


— 


2.818493 X 4.375 12. 3309/7 int. of 10c 1. 
112.3300907 : 100 :: 1377.6: 1226.43 598 58. 
Anſwer, 1220. 43598586 12261. &s 8. preſent money. 


6. What difference is there between the intereſt of 5001. 
at five per cent. per annum, for 12 years, and the diſcount 
of the ſame ſum, at the ſame rate, for the ſame time ? 

P; I's G. 
109 I ; 5 
500 , 12 : 
5 X 500 X.12 = 3c020, dividend, 
ICO X 1 = 100) 39000 (zoo, the intereſt. 
Then 12 X 5 = 60, the intereit of 100 l. for 12 years, 
And 100 + 60= 160, its amount. 
As 160 : 6o :: 5% : 1871. 108. the diſcount. » 
3001. — 187 l. 108. = 1121, 10s, advantage to the 


intereſt. 
SJ 2 | SECT 
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FECT YH 
EQUATION or PAYMENTS. 


HEN ſevera! debts are payable at different times, 

and it is mutually agreed between debtor and credi- 
tor, that all thoſe ſeveral ſums be paid at ſuch a time, that 
neither debtor nor creditor may be wronged thereby, this 
is called the equated time of payment, The rule given by 
Mr. Cocker and others for finding this equated time is, 


N U. . 


Multiply each payment by its time, and d'vide the ſum of 
all theſe products by the whole debt; the quoticat was by 
him accounted the equated time. 


A perſon dying, bequeaths to a younger ſon 10001. to be 
paid as follows; viz. 3ool. at one year's end; 300 l. more 
at a year and a half; and the remainder at the end of two 
years and a half. Now the executor agrees with the legatee, 
to pay the whole at one payment; how long from the death 
of the father muſt this payment be, ſo that neither party be 
wronged, or ſuffer lol: ? | 


By the foregoing rule 300 X 1 = 300 
300 Xx 1 —= 450 
400 X 2% = 1000 


loco) I750(.75, or 14 year, 
the anſwer. 
Mr. Kerſey finds fault with the foregoing method, as no 
intereſt is thereby implied, and thinks that a diſcount (ſtatute 
mter-ſt) ſhould be allowed for each payment; and to find the 
equated time, gives a rule to the following purport. 


NUL E. 


Find the preſent worth of each payment, according to its re- 
ſpective time and rate; then add all the oreſent worths toge- 
ther, and call their ſum the principal; laſtly, having the prin- 
cipal, amount, and rate of intereſt, {ind the time by Cate IV. 
of ſimple intereſt, : 

Now allowing a diſcount of five per cent. the ſolation of 
the foregoing queition wil be as follows : 


VIZ, 
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VIZ. 105: 100 :: 300: 285 7142 
107.5: 100 :: 300: 279.0697 
112.5 : 100 :: 300: 355.5555 
920.3394 

3 per cent. 


L 46.0169), int. for a year, 


1000, amount. 
920. 3394, principal. 
46.01697 : 1: : 79. C00: 1.7311 = 1 year, 8 months, 
23 days, the equated time, 


But the learned Mr. Alexander Malcolm juſtly obſerves, 
that though the debtor gains the Intereſt of what he keeps 
after it was due, that he loſes only the diſcount of what he 
pays before it was due, which is leſs than the intereſt; ; and 
that therefore the creditor may juſtly except againſt Mr, 
Cocker's method; and ] apyrehoad, that for the ſame reaſon 
the debtor may 3 as just an Sception againſt Mr. Ke ſcy's, 

The before- mentioned Mr. Malcolm, from an al, ebene 
way of reaſoning, founded on the principles of nmple intereſt, 
raiſes and demonſtrates a theorem, from wheuce is deduced 
the following 


R Ml.. 


Find one year's intereſt of the debt that is firſt payable, by 
which divide the ſum of the debts (of the firtt and ſecond 
payments) and to the quotient add the ſum of the times; call 
this the ſirſt number found. 

Then multiply each debt by its time, and divide the ſum 
of the products by one year's intereſt of the fir. payable debr ; 
which quo: ĩent added to the product of he two times, call the 
ſecond number found. 

Subtract the ſecond number from 4 of the fquare of the 
{:c{t number, Arid out of the difference extract the ſquare 
root; which raat being added to, or ſubtracted from half = 
firſt number 1 6 the ſum or difference will be the time 
ſcu cht. 

N. B. As this rule is ambiguous, if you take the fum. it 
that happens to be, der than the time to the term cf the 
laſt payable debt, the difference wiil be the time ſcught. Or 


3 if 


| 
| 
| 
| 


326 EQUATION or PAYMENTS. Book II. 


if you take the difference, and that be leſs than the time to 
the term of the firſt payable debt, the ſum will be the time 
ſought. But if both the ſum and difference happen between 
the two given terms, it muſt be examined which of them will 
make an equality of intereſt and diſcount, 

I ſhall here reaſſume the foregoing queſtion, allowing the 
intereſt and dividend at five per cent. per annum ? 


Debts ; 300, its intereſt for a year 151. 300XI = 390 


300 300 X 1.5 = 450 

15) 600 15) 750 

40 = 
-- 2.5, ſum of the times, + 1.5 
44.5, ſirſt No found. Second Nꝰ 515 


Then 42.5 x 42.5 = 1806.25, which = 4 = 451.5625. 
Alſo 451.5625 — 51.5 = 400.0625. 
4/ 400.0025 = 20.0015624; and 2) 42.5 (21.25. 
. 21.25 — 290.0015624 = 1.248437 years, the equated 
time for the two firſt payments, 


Then to find the true equated time when the whole 10001. 
muſt be paid together, 8 


Put 6col. for the firſt payment, intereſt for a year 30 l. 
4001. ſecond payment. 


30) 1009 = a 248437 } rimes 
5 , 
33 333333 " 
3, 145437 3.748437. their ſum. 


2)37. 081775 firſt number found. 


— 


18.854088, its half. 


oo. — — 


A'to 600 l. X 1. 2484376 = 749.062 56 


i 


400 X25 = 1000 
30)1749.00256 
N 53.302085 
12184376 X 2.5 2,404 


— — 


Second number ſound = 61.423179 And 
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And 37.08177 x 37.08177 = 1375.057666 
4) 1375-0570b6 (343-764416 
343-704416 — 61 423179 = 282.341237 
| 7282.341237 = 16.80284 
*.* 18.54088 — 16.80284 = 1.73804 = 1 year, 8 mon. 
25 days, the true equated time required. 


2. At Michaelmas, ſeventeen hundred nineteen, 
My writings will ſhew (which are yet to be ſeen) 
TT hat to me were three hundred ind twenty pounds due, 
And halt of that ſum, beſides forty-two, VIZ. 202 l. 
Juſt five years after, I then might demand, 
But would fain have the whole ſomewhat ſooner in hand. 
I agree to rebate for the latter ſum too, 
The ſame rate (ſimple) intereſt our ſtatutes allow, 
But then I expect tome uſe will accrue 
From my ſixteen - ſcore pounds, that laſt year were due. 
Now to know on what day, I ſhuuld be very fond, 
To receive my five hundred and twenty-two pound. 
Ladies Diary, 1720. 


20 l. its intereſt for one year is 161. 
Debts 3 252 
16) 522 (32.625 ＋ 5 time = 37.625, the iſt number. 
The 320 being according t» the ſecurities to be paid down. 
| So 202 X 5 1010 
And 16) 1010 (63.125, the ſecond number. 
Then 37.625 x 37.625 2 1415640625 
Alſo 4) 1415.645625 


35391015625 
— 03.125 18.8125, half the firſt number. 


4/ 293 78515625 17.0524 


1.7601 = TI year, 277 days, 
which anſwers to July 4, 1721. Q E. F. 


As there are only a few days difference between this and 
the other method, and that this method will be operoſe, par- 
ticularly when the payments are to be made at many different 
times, either of the former methods may do without any con- 
{\d-rable wrong to either party; yet, in my opinion, truth is 
„lch enguiring after, | 
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- CHAPTER III. 
TARE AUD TR E T. 


ARE is an allowance in merchandize made by the 

king to the importer, or to the buyer by the merchant, 
for the weight of the bag, caſk, cheſt, wrappers, &c. in 
which any goods are put; ſeveral ſorts of goods have their 
tares aſcertained in a table annexed to the book of rates. 

Groſs weight is the whole weight of goods, with the elfeſt, 
caſk, bag, &c. that contains them. 

Tret is an allowance, in weighable goods, of 4 lb. in 
104 lb. made by the merchants in London to their tradeſmen 
and retailers for break, waſte or duſt, yet himſelf is only al- 
lowed tare in paying cuſtom ; ſo that he payeth as well for 
the bad as the beſt commodity. 

Cloff, clough, or draught, is a ſmall allowance made by 
the king to the importer, or by the ſeller to the buyer, to 
cauſe the weight to hold out when goods are weighed again, 
The king allows 1 Ib. draught for goods under 1 cwt,; 2ib; 
from 1 to 2 cwt; 3 Ib. from 2 to 2cwt.; 41b. from 3 to 
10 cwt.; 71b. from 10 to 18 cwt.; and glb. from 11 to 30 
cwt. and upwards, | 

Subtile, or ſuttle, is the weight of the goods when the 
tare is deducted, but not the tret. 

Net weight is the remainder, when both, if both be al, 
lowed, are taken away. | 


ALtqQuoT PARTS. 


Cyr. Ib, Ib. 
3 431 14 24 

1 12 of a cwt. 7 =£( of 

4 = of & tun. 142 4 Iten. 

3 88 67 eat. 181 

2 =75 = 

CAS E I. 

When the given tare is the aliquot part of an hundred, as 

14 or 16 lb. 
RULE 


Divide the given weight by the denominator of the frac- 
tion repreſenting the part, the quoticnt will be the tare. 
0 1. What 
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1. What is the net weight of four barrels of figs? 


: Cwt. qrs. Ib. 

viz, N*r- - - 23 118 
l 5 2 3 1 Fa 14 lb. per cwt. 

4 5 ::2 20 


! 
— 


8) 20 1 4, groſs. 


2-3 4 dare 


Cwt. 17 3 , net. 


2. What is the net weight of five bags of cinnamon ? 


Cwt. ꝗrs. Ib, 
viz. N'r - - - 1 3 24 
223 1 18 

3- -- 2 2 16 Stare 161b, per cwt. 
. 
89 1 322 


7 12 3 22, grols, 


1 3 11, tare, 


* 
— 


A8 E II. 


When the tare is not an aliquot part of an hundred, but 
the aliquot part of 4 or { of a cwt. | 


RULE. 
Take firſt the aliquot part of an hundred, and then part of 
that part, agreeable to the nature of the queſtion, until you 
have found the true tare, | 


Another way of finding the tare when it is not an a'iquot 
part of 112 lb. | 
RULE. | 
Multiply the hundreds by the tare to be allowed for 1 cwt- 


and tor the quarters and pounds, in the groſs weight take a 
proportional 
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proportional part of the ſaid allowance, and the ſum is the 
tare in pounds; which is either to be reduced into hundreds, 
and deducted from the groſs weight, or the groſs weight into 
pounds, and then deduct the tare, 


What is the net weight of 19 cwt. 2 qrs. 12 lb. groſs, 
tare 7b. per cwt. 


Ct. qrs. Ib. Otherways. 
49 2 125 groſs. 19X7 = 133d. 
| "_ 2X7] = 3: 
44 317 lb. 8= # 
| 2 | 4... SG 
1 — 25, tare, 
——— Ib, 1372 == 1 cut. 251 lb. 
Cwt. 18 1 144: net. tare, as by the other method. 


2. What is the net weight of 15 cwt. 2 qrs, 21 lb. tare 
$1b. per cwt. ? 


Cwit. grs. Ib. 


7115-2 21 Or 15:X:83:2= 120 

| _ 1X82 4 

2.2 = 27 Id. 14 = 1 
— 7 = — 2 

1 135 tare. 

| * — 111 
— Tare 125:==1 cwt. 13 1b. 

14 2. 7; net. as before. 


3. What is the net weight or of 4 bags of hops, tare 4 lb. 
per Cwt.!k 
Cwt.qrs. Ib. Otherways thus. 
vin, N 1 4 118 417 K 4 =-68 


122 3 324 142 
3-- 4 2 16 Ks 8-1 
3 43:4 — 
Ib. 71 = 2 rs, 151. 
4417 3 ©, groſs, — tare, as beturc. 
714 1 221 
2 15, tare. 


1 in net. . 
— — 4 A 8 . 
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CAS E III. 


When the tare is no aliquot part of an hundred weight, 
quarter, &c. 


RULE. 


Divide the given tare into aliquot parts of an hundred, 
quarter, &. the ſum of which will be the anſwer. 


1. What is the net weight of 19 cwt. 3qrs. 14 lb. of an- 
timony, tare 61b, per cwt.? 


Cwt. qrs. Ib. Or thus. 

7119 3 14 19 & 6 2 114 
N 

2] 2 3 10 4x 6= 1; 

14 19 Id. 14 4 

4 1 1 119 =1 cwt. 7b. 

— tare, as before. 


2. What is the net weight of 71 cwt. 3 qrs. 21 lb. of pot- 
aſhes, tare 101b. per cwt.? 


Cwt. ars. Ib. Or thus. 
771 32 7I X 10 = 710 
— — N 
4110 133 4K 20 285-- 3+ 
1 14 24 
: — 72 8 
212 3 104 " 
— Tare 719% = 6 cut. 
6 1 19;, tare. I qr. 19; lb. as before. 


mr — — — 


Cwt. 65 2 14, net, 


— 


3. What 
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3. What is the net weight of five caſks of allum, tars 
12 lb. per cwt. 


Cwt. qr. Ib. Otherways. 
viz. No t= 2 1 27 13 xũ 122156 
21 3 25 N14 6 
323 18 Ib. 14 8 1 
4 241 42 1 
A . 
— Tare 1641, as before = 
2113 2 22 1 cwt. I qr. 24 b. 
7 6 3 11 
2] — 3 25! 
| — 1203 
Tare 1 1 241 
Net 12 = 262 


4. What is the net weight of five caſks of oil, weighing 
as follows, tare 18 lb. per cwit. ? 


| Ct. qrs. Ib, Ocherways. 
| N?'1:-'=: 3 3 19 a1 * 18 2 ;378 
23 „ -F: 25 1 of 18 = 
J.-: =: 2-21 1618 1 
33 1 1 of 18 22 
3 1 18 3 
ee os Tare 394 = gewt. 2qrs. 
7121 3 16 2 lh. as bctorc. 
i 147 
„ 15 5 
Tate 3 1 2 


— _ 


Net 18 1 1 


——  w—_ 


5. What 


Chap. III. T ARE Ax D TRE. 333 


5. What is the net weight of 27 cwt. 1 qr. 21 lb. of 
prunes in caſks, tare 20 Ib, per ct.? 


Ct. ꝗrs. lb. Otherways, 
7127 121 27 X 20 = $40 
— 32426 8 
4] 3 3 19 + of 20 22 
4 2065 A 2 14 
4 3 162, tare. Tare 5481 = 4 cwt. 3qrs. 


Kidde 164 lb. as before, 
Cwt. 22 2 47], net. | | 
6. What is the net weight of ſeven fats of hogs briſtles, 
each containing 3qrs. 19|b. tare 17 Ib. per cwt. ? 


Cwrt. qrs. Ib. Otherways. 
— 3 19 6 0 17-= 102 
X 7 3 X17 = 44 
— I, > Bn 
8]6 121 ID... 7 23-1 


— ars.lb. 
Tare 1094 = 3 25% 


12 3 25, tare, 


wt. 5 1 231 


— — 


In many commodities the allowance for tare is not reck- 


oned by the hundred weight, but ſo much of the groſs; 
this is called invoice tare. 


CASE IV. 


When the tare of raw ſilk ſrom Smyrna or Cyprus is to 


be deducted, 
RU L E, 


For 3 cwt. and upwards allow 16 1b. tare; from 3 cut. 
down to 2 cr. 14 Ib. tare; and from 2 cwt. downwards, 


12 lb. tare. 
Likewiſe in Virginia tobacco: 


For all hogſheads under 3 cwt. allow 70 lb. tare; from 
3 to 4cwt. 80 lb.; from 4 to 5 ct. g9oIib.; and from 5cwr, 


1. What 


upward, 100 lb. tare, 


— — — — 
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1. What is the tare of eight hogſheads of tobacco ? 
Cwt. qrs. Ib. qrs. Ib. 
viz, No x - 2 1 5 . 2 14 


$--.3 3 2 24] 
4:3 in 254 
6 -- 4 3 20 38 
„ — 316 
2 3 -J = 3 16 


Groſs 36 2 8. uin 6 0 


Net cwt. 30 — 23 


1. What is the tare of fix balcs of raw filk ? 


Ib. 
viz, N* 1 - - 225) C10! 
2 - - 155 12] Groſs 1505 
2 - - 274 14}: -4-are-- 8 
4--3777 4 wg 
5 - = 129 BE Net 1421 
6 « - 215 L14 — 
CA. 


When allowance is required for tare and tret, 


R .U-L Es 


Find what is to be allowed for tare, according to the fore. 
going rules; which having deducted, the remainder is ſuttle, 


which divided by ——= 26, and the quotient is what is to 


4 
be allowed for tret, which deduct from the ſuttle, and the 
remainder is net. 


1. What 
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1. What is the net weight of a puncheon of prunes, groſs 
13cwt. 1 qr. 21 lb. tare 14 Ib. per cent. tret 4 Ib. in 1047 


Cwrt. qrs. Ib. 
[8/132 1 2 


— 


1 2 20, tare. 


104 4011 3 1, ſuttle = 1317 Ib, 


x..22z tret: '= 30 lb. 


a 1 7. net = $207 lb. 


| 


2. A merchant buys fix hogſheads of tobacco, each con- 
taining 9 cwt. 1qr. 141b. groſs; tare cwt. — qr. 18 lb. 
per hogſhead ; tret 4 lb. in 104; and cloff 3lb, in every 
336 groſs; what will the net weight come to at 61 d. per 
pond ? | 


Cwt. qr. lb. Cwt. qrs. 1b. Ib. 
9 tien Fo z= 63200 
1 - 38 X 6 = 66 3 24, tate = 780 
49 I 4, ſuttle = 5520 
-2 3 16, ert 1 212 
47 1 16 = 5308 
6 
22 112) 6300 (= 56 lb. — 2 , cloff = 56 


46 3 16, net = $252 


4015252 
8. d. 

32} 131 6 — 
10 18 10 


142 4 10, the anſwer, 


— — 


Mr. 


OS ——C ü ù Q — A AE — Tn, oc A — 
— — — 
o 


| 
| 
| 
! 


2 — — m 
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London, March 10, 1758. 
Mr. Jamts DEN To, 
Bought of JohN SAN Ds, fix caſks of Barbadoes ſugar, 


Cwt. qrs. Ib. qrs, Ib. 
N* x - weight8 - 16 Tare 3 7 each. 

50 x 6 
3 - 0 

4. - - - 8 212 Ct. 4314 
$5. 4 
1 
Groſs 50 — 24 
Tate 1 


Net 45 I 10, at 21, 78. 6d. per et. 1071. 138. 7d. 


Computation. 
Cwt. qr. Ib. E . 
45 1 10, at 2 7 6 


* . 
„ 
5 
31-370 
7 9 
106 17 6 49 cwt. 
„ 1 : cwt. 
x 8: >price of & 4 lb. 
* 4 4 1b 
210 2 lb 
£107 13 7 


N. B. Below is the computation of the bill of parcels on the 
next page. | 


Ib. 1 lb. d. 
2002519, at 1 2 31621, at 4 
JJ ͤ 7 oo 
| 20 10 10 | wh 1 
5 2 27 = 4 
4 146 18 10 | 5 — — 


Mr. 
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London, April 3, 1758. 


Mr. PETER Magson, 


Bought of HENRY EusTact JonnsoN, Eſq; for ready 


Cwt. qrs. Ib. 


money, cotton 13 bags. 


24 1 2, total groſs. 
— 3 13, tare allowed. 


7 


1 15, ſuttle = 2629 lb. 


net - 2510 lb. „ 


at 18, 2d. per 9. 146 18 10 
More, viz. Cwt. qrs. Ib. 
NY-49 - «3-2 9 
16 - 4 2:8 
19 - - 3 1 26 damaged, 
20 - - 3 = 10 
21 2 3 12 
Gross 185 2 7 
Tare 2 2 
15 — 5 ſuttle = 1685 
tret == . 04 
net = 1621 lb. 
at 4d, per Ib, - — — 27 4 
c £1743 10 2 


— — — — 


2 vir 


WT” — — — — —— 


| 
i 
| 
' 
| 
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Sir AxpAEW BuckworTH, and Company, 


Bought of the United Eaſt-India Company, at 4 months, 


Pepper, 2 lots, viz. 
Cwt. ors. 1b, Ib. 
N' 15 - 10 bags, wt. 27 3 18 Tare 150 
19 - 10 ditto - - 24 1 24 - = 138 


. — — cut. qrs. Ih. 
Groſs 52 1 14 Tare 288 = 1 2 8 
„„ — 


Net 49 3 6= 5578 lb. 
— — — 3 


at 10; d. per lb, = - 241 2 7 


Redwood, 2 lots, viz. 


Ton. cut. 
43 - 100 dieto 11. 12 


— — — — — — —— 


220 ſticks - Wt. 22 53 


—  _— — — — — 


at l. 7% nnn 54: 13: 2 


Wormſeed, 3 bales, viz. 
Cwet. qrs. Ib. 
N* 10> <=. Wt 2 4 19 
Tw.  t 41 2 — 


„ „ „„ #730 
Groſs 10 3 75 
Tare 1 15 
Net 9 2 142 1078 lb. 
at 13. 11d. per Ib. = 60 12 9 
£370 8 7: 
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lb, Es cwt. qrs. Ib. 
215578, at 102, Or 49 3 6, at 103 d. per lb. 
22789 4 
311394 6 3 52 
＋ 464 10 7 
4116 22 
£8: IT 1 4 23 per qr. 
A r m——_ 4 
4822 7% 4 16 10 per cyt. 
— — 3 
£ 241 2 75 33 17 10 
— 
237 4 10 
312 77 
8 
E £241 2 74, as before, 
22 tun 53 cwt. at 3 7 2 
RB 
. 
3 [ 
— —_— tun, cwt | 
70:7. <6 21 — | 
* 32 | 
—- 16 g ppriceofy — 5 | 
ww 1 _ 2 
— — IO — — 
17413 3 22 $54 


Ct. qrs. Ib. 8. d. 
9 2 14, at 1 17 per pound, 
7 
7 1315 price of 7 lb. 


6 6 — 5 per CW. 


— — 


- — 


9 
*3-- 0 
9 


Sp Z 2 The 


9 
| 
$8", 
FRA 
b 
7 
"1 
Fs 


1 — -- p— 2 > —¼ 0 CGR. T——— —— - 


- —_— 
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The net proceeds of a hogſhead of Barbadoes ſugar were 
41. 148. 6 d.; the cuſtom and fees 21. 8s. 6 d.; freight 
228. 8 d.; factorage 4s. 6 d.; the groſs weight was q cwt. 


94 lb.; tare 20: pray how was the ſugar rated in the bill of 
parcels? 
„ 


Net proceeds 4 14 6 
Cuſtom, &c. 2 8 6 
Freight - -1 2 8 
Factorage - = 4 6 


8 10 228.5083 l. 


Cwt. qrs. Ib. | cwt. 
9 3 10= 9 83928577 
Tare . 98392857 


—2ͤ—U——— — pNUPr ] 


Net 8.853572 


CT ů — 


—— — — 


8 8553572) 8. 508 33333 (960812 = 195. 21 d. the anſwer, 
53851185 
719042 
10613 
1758 


I have imported 80 jars of Lucca oil, each containing 
_ TI89 ſolid inches; what came the freight to, at 4s. 6d. 


per cwt, tare 1 in 10, Counting 7Elb. of oil to the wine 
Zallon of 231 cubic inches? 


1180 x 80 = 94400 inches, 
231) 94400 (408.058 gallons. 
408.053 X 7.5 = 3094-935 pounds. 


lo—1=9) 3064.935 groſs. 
240.548 
112) 3405. 483 (30.496 cwt. 
48. 6 d. = 225 l. 
30.406 x . 225 = 6.84135 = 6 l. 18s, 93d, the anſwer. 
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C HAPT TER VI. 


FP ELLE ²ĩðÄà H1F. 
1 rule of fellowſhip is that by which the accompts of 


ſeveral partners trading in company are adjuſted, made 
up, or divided; fo that every partner may have his juſt part 
of the gain (or Joſs) in proportion tothe money he hath in the 
joint itock, and to the time of its continuance therein. 


EO KIEL STRIDE RIA de IE, 
Ee. 


SINGLE FELLOW SHIP. 


Y ſingle fellowſnip is adjuſted the accounts of ſuch part- 
B ners that put all their ſeveral, and, perhaps, different 
ſums of money into one common ſtock at the ſame time; 
and therefore it is uſually called the rule of fellowſhip with- 


out time. 
ALS 


As the whole ſtock : is to the whole gain or loſs : : fo is 


every man's particular part of that ſtock : to his particular 
ſhare of the gain or loſs. 


1. Three merchants, A, B, C, enter upon a joint adven- 
ture; A puts into the common ſtock 1751. 13s. 4d.; B 
1171. 16s. 8d.: and C gB81. 17s. 7d.; with this ſtock 
they trade, and gain 264 J.; I demand each merchant's ſhare 
of the gain: 


A's ſtock 1751. 138. 4d. = 175.6666S 
B's - 1171. 16s. 8d. = 117.83333 
C's - - 981, 178. 7d. = 98.8791S 


—— — ——_— — 


392-3791 


q2:279161, : 264. : 

7 175.66666 : 118.191802 =118 3 10 =A's) | 
117 83333: 79.280459 = 79 5 74= 5 ain. 
98.58/18: 60.527743 66 10 64=Cs 
| L 204. - - - = whole gain. 

. Z 3 But 
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But queſtions of the ſame kind with the foregoing, and 
thoſe relating to bankruptcies, the readieſt way of ſolution 
will be, by dividing the whole gain by the whole ſtock, or 
the bankrupt's whole eſtate by the ſum of his debts ; the 
quotient will be a common multiplier, or ſo much a pound 
as the bankrupt's eſtate will pay. 


2. A merchant breaking, owes his creditors as follows: 
bs... &> = 6: I. 
viz. To Mr. Truſt - 3725 17 3 = 3725.8625 


Mr. Credit - 7967 14 = 7967.7375 
Mr. Gripe - 5674 12 6 = $5674.025 


Mr. Covet - 967 10 45 = 967 51875 
Mr. Squeeze 734 6 24 = 734+399375 
Mr. Hard - 873 18 6 = 873.925 
Mr. Near - 382 14 3 = 382.7125 
Mr. Dunn 125 16 75 = 1225-83125 
Mr. Diffident 637 18 63 = 637.928125 


i m—— — — —— —äñäÿ ed 


In all, C 21090 9 — 221090. 45 


His whole eſtate is 17500 l. what is each creditor's part of 
that in proportion to his debt? 


whole debt. whole eſtate. . . 
21090. 45: 17500 :: 1: . 829750441 = 16 75 perl. 
5s. 


37258625 2091. 56958623 91 11 41 T. 
79677375 | 6611.305415 2 11 6 1; C. 
5574625 427075 69 = 4708 11 54 G. 
967.5187585 * 3802.807817 = 802 16 14 C. 


734 309375 8297594114 609. 300 137 bog 6 — 8g. 
873.925 f = 1 725-147520= 725 2 115 tt. 
382.7125 | | 317-559311= 317 11- 2 N. 
125 83125 104 409669 = 104 8 24D 
62788125 L 529.3206885 = 529 6 6 D. 


17500. 00 18022 175ch - 


— — — ww 


In caſes of bankruptcy, when there are many creditois, 
firit nnd what the bankrupt's eſtate will pay in the pound 
and then each particular part may be found by the rule of 
practice, very near the truth: and here note, that the ſma!l 
redundancy in the larger ſums, in this queſtion, is owing to 
16s. 7, d. being taken a {mail matter more than the bank 

| 1154's 
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rupt's eſtate would allow ; and the deficiency in the ſmaller 


oaes to the fraction of a farthing omitted. 


Truſt. 
8 
23725 17 3 
211802 18 72 
5s| 931 9 3z 
21. 180 3 10 
6| 93 211 
| 15 10 33 
[2:4 45 
£ 3091 11 . 61 

Covet. 
„ „ . 
2 $67 10 4; 
| — 
2 483 15 24 
F| 241 17 7 
5 24 3 9. 
. 
| — 11 6 
4. 802 16 13 

Nen. 
„ 
4 282 14 3 
- 91 7 I, 
95 13 6; 
X19 $9 
6 9 18::-47 
- 1 
„ 
11 3 


Credit. | 
„„ 9 7 
27967 14 9g 
213983 17 45 
+[1991 18 8; 
4 398 7 8x 
3199 3 10% 
21 33 3112 
414 10 
Sn 6 
Squeeze. | 
I. 61 
: 734 6 24 
3367 3 1 
3 183 11 ©; 
|. 30 14. 3 
31-187: 13 
B 
„ 
16 5 114 
Dunn. 
. 
it 125 16 71 
11 62 18 23x 
1 9 3s 
2 © 5 9 
3 3 210 
IE 
WEN. 
L104 8 11 


Gripe. 
E 
25674 12 6 
242837 6 3 
31418 13 12 
283 14 7! 
2141 17 34 
3 23 12 10x 
3-7-4 
L 4708 11 84 
Hard, 
„„ „ 
z| 873 18 6 
| 430 19 3 
5 218 9 72 
43 1311 
2 21 10 112 
1 312 91 
2 
£725 2114 
Diffident. 
1 
I 637 8 61 
z| 318 19 33 
3| 159 9 74 
31 17 11 
I 16 18 41> 
3. 2.13 12 
13 
£529 6 6 
— | 
As 
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As there is no general rule for ſolving all queſtions that 
may occur or be propoſed in partnerſhip, or other branches 
ef trade, the anſwer muit be found by the ingenuity of the a- 
rithmetician; who, by this time, may be ſuppoſed to be pretty 
well grounded in figures. 

3. A hath in ſtock 251. B 201. ; they trade and gain 
401. and agree that it ſhall be divided ſo, that A is to have 
Io per cent. and B only 8; what muſt each have of the gain? 

251. at 10 per cent. is 3.51. 


20 J. at 8 per cent. is 1.6 l. weir ſum 5.11. 


1 
",* %: 40 :: 35 .27-45008=27 9 A | ſhare, 
5. 1: 40: 1-0: 12-44902.= 12 10 113 =Þ's 
4. A, B, and C put in money together; A puts in 201.3 
B and C put in 85 l.; they gained 631. of which B took 
up 211.; what did A and © gain, and B and C put in? 


A 20 
B＋ C85 dum 105. 
15: 63 1: 20: I2, | A's ; 
12 +21 = 33, and 63— 33 230, C's F gain tengo 
„35 L wh 1 


5. Some others advance in trade as follow, viz. W, X, 
and Y raiſed 3501. 10s.3 W, X, and Z 3441. 10s.; X, 
Y, and Z made up together 4col.; and W, Y, and Z 
contributed 3781. 48. In the concluſion they parted with 
their joint property for 459 guineas; what did they gain or 
loſe by their adventure? 

E . 

W; X, 380 10 

W, X, 2 344 do partner being mentioned three 

X, 

W 


„ Z 400 = times, 


Y 
„ „ 4390-4 


491 1 4. the whole ſtock, 
20) 450 guineas. 
22 10 


472 lo made of their joint property. 


Then 4gtl. 18. 4d. 472 l. 10 8. = 18 l. 113. 4". 
loſs, the anſwer. 6. A, 
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6. A, B, and C put in trade 30% l. and gained 270 l.; 
of which as often as A took up 31. B took up 5 l.; and as 


often as B took up 51. C took up 7 l.; what did each gain 
and put in? 


3 
＋5 
+ 7 


15) 360 (24, the common multipher for the ſtock, 
3X 24 722 A's 
5 X 24 = 120 = B's dock 
7 Xx 24 = 168 — C's 
15) 270 (18, the common multiplier for the gain, 
and 2X 1B = 54=A's | 
5 X 18 = 9 =B's gain: 
7 X18 = 126=C's 


7. A, B, and C put in money together; A puts in 201. z 
B 30l.; Ca ſum unknown: they gained 361. where of C 
tcok 161.; what did A and B gain, and C put in? 
20 30 
+ 30 — 16 
50: 20 :: 20: 8, A's gain. 
20 — 8 := 12, Þ's gain. 


8:20: : 16: 40, C's ſtock. 


8. A, P, Cand D put in money together, and gained a 
ſum of money, of which A, B and C took o l.; B, C, and 
D took gol. ; A, C, and D took 801.; and A, B, and D 
took up 50 l.; what diſtinct gain did each take up f 

1. 


— 

100 — 90 = 10 = A's 

1co — 8 = 20 = B's 2 = 
100 — 70 = 30 = 586 gain, t e anlwer. 
100 — bo = 40 = D's 


9. A 
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9. A and B clear by an adventure at ſea 50 guineas, with 
which they agreed to buy a horſe and chaiſe; whereof they 
were to have the uſe, in proportion to the ſums adventured, 
which was found tobe A 10: to B 7; they cleared 451. per 
cent, what money did they each ſend abroad? 


50 guineas == 521. 108.; and 10+ 7 = 17, 
45: 1cO:: 52.5: 116.6=1161, 13s. 4d. whole ſum, 
17 „ 116 6 6 68.0274 = 68 . 128. 61d. A's Fel k 
17: 7::11066: 48 0392=481l. —s. 94d. B's $ 1 10 


10. A father divided his fortune amongſt his ſons, giving 
A , as often as B 4; to C he gave as often 2, as to B 5; 
and yet the dividend of C came to 2166: 1. : what was the 
value of the whole legacy? 


2-4 85 „ 5 

2 1 2166 7 F 3 5415 18 9 B's 

3 1 A. | @ 

4 : 5415 18 9 : 7:9477 17 93, A's 
and, as above, 2166 7 6, C's 


17060 4 22, the anſwer, 


11. Part 1509 acres of land; give B 72 more than A, and 
C 112 more than Þ, | | 
R 22 
C72 + 112 = 184 { more than A, 
ſum 256 
Then 1500 — 256= 1244 
3) 1244(4144=A's 
Alſo 414% + 72 = 46624 = B's F ſhare. 
And 446k + 112 = 5983 = C's 


12. Divide 1000 crowns; give A 129 moxe than B, and 
B 178 fewer than C. 


1000 

129 ＋ 178 = 3c7 
306930 231 = B's. 
231+ 1290 = 260 = A's; 
231 + 178 = 409 = C's. 
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13. Part 250 l. give A 37 more than B, and let C have 
23 tewer than B. 


Firt, 37 —28 = 9 - Alſo250—g= 241. 
3)241( 807 = B's | & 
803 + 37 = 1177 = A's F part 
804 — 98 = 524 = C's | 


14. In an article of trade, A pains 14s. 6d. and his ad- 
venture was 35 8. more than B's, whoſe ſhare of profit is 
but 88. 6d. ; what are the paiticulars of their flock ? 


Firſt, 14s. 6d. — $8. 6d. = 6s. difference of their gain. 


6G 4% 0. 8. I. 8. d. 
Then as 6: 35 :: 14.5: 84.583 24 4 7 A's T 8 
5 x 35 +: 8.5: 49.583 2 2 9 7 = . * 
15. Three perſons entered joint trade, to which A con- 
tributed 2101, B 3121. ; they clear 140 l. whereof 37 l. 108. 
belongs of right to C; that perſon's ſtock, and the ſeveral 
gains of the other two are required? 


2101. + 312 = 5221. = A's ſtock + B's. 
1401. — 37.5 = 102.51. = A's gain + B's. 
As 102.5 : 522 :: 37.5: 190.97 590 J. = 190 J. 198. , 
C's ſhare. 
2101. + 312 ＋ 190.9750 272.97 5g, whole flock, 
712 97508: ö 210: 41-2257 = 411. 48. 83d. + A's 7 
140 :: 312: 61.2043 2 01 l. 55. 3.d.— B55 8 , 


16. A and B venturing equal ſums of money, clear by 
joint trade 154 l.; by agreement A was to have 8 per cent. 
becauſe he tpent time in execution of the project; and B 
was only to have 5; the queſtion is, what was allotted A for 
his trouble? 

| 1. 1, 4. 
As 8 ＋ 5 13:8 :: 15494 15 4p A's} 5 
1351140 1 B 


Arſwer, / 35 10 9 Pr 


17. A, B, and C play a conceit at hazard, and making 


up accompts, it appears that A and B together brought off 


131. 


—— ˙— ö8——— — — es = 
ed * —— —_— — — — — — — — 
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131. 108.; B and C together 121. 12 5.; and A and C 
together won 111, 16s. 6d. ; what did they ſeverally get? 


131. 19s. +121. 128. +111. 16s. 
2737 18 6 


— l, d. „ . 

19 0% 7 
18 19 3— 11.10 62 7 2 
18 19 3 — 1310 - = 5 9 


6 d. = 37 l. 18s. 6d. 
d. 
3, A's 
9, bs tare. 
3, C's 


18. A, B, and C, are three horſes belonging to different 
men, and are employcd as a team to draw a load of wheat 
from Hertford for 30s.; A and B are deemed to do g; of the 
work; A and C :; and B and C of it: they are to be 
paid proportionably, and you know how to divide it as it 


ſhould be, 


DP”, 
— — —. 


6 ; ain 5 . 
7 56 — 560 8 56 


— — — = — = C's ſhare more than B's. 
50 £0 50 

rr 

8": v0" W 


80 80 89 © 560 
160 1 3 


550 500 560' 1 


= — = A's ſhare more than B's, 


(2 = B's. 


560 560 


Then rejecting the common denominator, 
101 +59 + 109 = 269, ſum of the numerators, 
d 


"I 8. 


269 : 30 :: 101 11 3.45 = 
269 : 30 : 50 6 62333 
209 : 30 n 209-312-1323: 


* 2 


* 


» 

$ 
q ſhare of the money. 
bl 

8 . 


19. Three perſons purchaſe together a Weſt-India floop, 
towards the payment whereof A advanced 3, B , and C 


1491.3 
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1401.; how much paid A and B, and what part of the 


vellel had C? 


2 
7 1 
5 
B's part 

$62 = oeaCce part of the veſſel, 

50 56 5 
nn 222 an 26 1 
56 1 8 11 2 7 5 5. 110 A 
„ 305 9 I ++, B ( advanced. 
5 1 7 11 


Whole coſt, { 712 14 6 


dh 


— 
„ 


20. A, B, and C have 100 l. to be divided amongſt them 
in ſuch manner, that two times A's ſhare be equal to three 


times B's ſhare ; and four times B's ſhare equal to 
C's. : 
Here it is plain, that A gets 3l. to B's 21, 
And that B get's 5. to C's 41. 
As 5: 4: : 2: 14 2 16, toB's 21. 


ſive times 


J herefore their ſhares are, A 31. to B's 21, and C's 1.6 
And 3]. ＋ 2 + 1.6 = 6.6, tum of thoſe parts. 


„„ 


Alſo 6.6: 1co::2 : 30. 30 r 30 6 =; 
And 6.6 100 1.62424 = 24 4 10; 


* 


As 6 6: 100: : 3 45.45 246 2 1 _c=A's = 
Ses 


21. A and B join their ſtock, and veſt them in 


brandies 


A's ſtock was 19 J. 198. 8d. more than that of B; now 


by ſelling out their commodity at 555. per anker, 
741. 11s. and B juſt 50 guineas; the quantity 


dealt for is 1equired, and the gain upon the anker 
I. 5. 


3 1813 f gained, 


L 22 1, difference of their ſums, 


— —— — — 


A cleared 
of brandy 


? 


221. 
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221. 15. : Ig]. 195. 8d. :: 1271. 1s. ſum: 1151. 15, 11d. coſt. 
127 = 2541 
115 1 11 = 1301 114. 


55) 4842 (88 ankers, and 28. 11d. over, 
—c, 
88) 127 1(11. 8s. 73d. gain per anker. 


22. In raiſing a joint ſtock of 4col. A advances 2; B 
x2 of 3.3; C more; the difference between A's avenue 


and B- 33 and D the reſt of the money; what did every on 
{ubſcribe ? 


* = === 123). 18. 6d. 22S = = A's | 


3 
A 92 — 33! = 1631. 128. 86.334 == B's 
. 858 


. | 
88 8583 Bev 9 5 
9 
I 43 87 1 FEY PEO . 
OT rn eee =: 
© v Pa $58" 858 3 AL 
260 1 239 845 
8538 858 558 1 858 | 


— dS a 5 
emmy I... CO, ws 61. 18. 2 d. 2 5 


23. A father deviſed 37 of his eſtate to one of his ſons, 
and 4+ of the reſidur to another, and the ſurplus to his re- 
lict tor life; the children's legacies were found to be 2571.. 
3s. 4d. different ===; pray what money did he lcave 
the widow the uſe of ? 


8 25 23 4 
Whole eſtate 55 — = = = 2 Then 2Z 5 K and 2£ 


"Fad Fay »3-- 6889” 3 
40 1666 
Of — = — 
83 6 80 885 | 
2822 160! 1156 2822 
d — — — — — . . . 
An oda 6889 0889 2571 33 4d Allo == 
165% _ 4483 | 


8850 8885 
688 88 2401 
Then 2 x 


— — —— — 


6:59 6889 6859 


= widow's part of the eſtate. 


8 
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1156 1543 2822 2177170 525 133 
— — — — — — » ITS = 
wy 6889 © 6889 3408 7 359 28 
eldeſt ſon. 5 
1156, 1543 1656 1285319 __ DN 
6859 "8 6889 Z 3408 To 3701, 128. 54. 12545 
youngeſt. ; 
1156, 1543, ,2401 , 3704743 

my 6889 ' 6 6889 "6936 © 5341. 28. 8d. (nearly) 
widow. 


8 


24. A father, ignorant in numbers, ordered 5001. to be 
divided among his five ſons, thus: Give A, ſays he, 3, B 2, 


C 5, DE, and E 35 part this equitably among them, ac- 
cording to the father's intention. 


Firſt - . too 4 2 — * — 84 1 PEER and 1＋.— 
3 4405 20 420 20? Foe” 
Co 
420 


E 20-4 22-4. 2g e392 


120 © qzo f 425 125 20 (40 their ſum. 


A, 459 9 145 F 


em" 2152 10 nA. 
11 435 2 | ray = 

9. coo 10 1 a 
12 2114 7 6 $027 =D 8; 
420 1 422 : . 

5 50 
459 . — . — 3 91 10 — 5 9 _ C's. 
420 „ 

oo 70 1 

2 :: 6 . 
420 1 420 


— —: en 3 65 3 e 
41 — 


— 


25. A in a ſcuffle ſeized on 7 of a parcel of ſugar-piums ; 
B catched 3 of them in his hands; and C laid hold on 
%: D ran off with all A had left, except 5, which E at- 
terwards ſecured lily for himſelf; then A and C jointly let 
upon B, who in the conflict ſhed half he had, which Were 
equally picked up by D and E, who lay perdue. B then kicked 
down C's hat, and ro work they all went a-new for what it 
containel; of which a got 2, 555 „ and C and E equal 


Haares 
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ſhares of what was left of that ſtock. D then ſtruck 3 of wha 
A and B laſt acquired out of their hands; they with diffi- 
culty recovered + of it in equal ſhares again, but the other 


352 


three carried off 4 a- piece of the ſame, Upon this they 
called a truce, and agree that the 4 of the whole left by A 
at ſirſt ſhould be equally divided amongſt them; how much 
of the prize, after this diſtribution, remained with each of 


the competitors ? 
Though A at the firſt ſeized 4, he loſt all again this heat. 


3 of = == =B's 
r 5 acquiſition. Their ſum = 
9 


20 * 


K ͤ— rn — — 


I of 23 2 WE: _ E's 
7 06 Te firſt acquiſition. 
and 2 — a2 === D's 
2 420 420 
Thus ended the firſt heat. 


. 1 1 , 
Again, 7 9 5 — 18 B's 
1 
. 8 — (5 ; 
Retained 5 . part at the end of the ſecond 
13 1 PI 7, On 5 ſcuffle. 
7 16 460 
o ennt ö 


ol” 


Proceeding, = of = = 
S 3 


[| 

4" 

WG 
. 


part after the third 


1 1 

n 

13 5 + 8 120 ſmuſs. 

8 139 171 

-of - + —= — = D's 

7-1 T7 ö J 
ben + S 

20 15 0 

1 73 11 11 11 
—— — = D , andiof— = — C' 
9 420 420" 420 840 C 1 of the 
157 LAS : — 179 , (third ſmuſs. 
1680 + Re. e TI. . 


Further, 
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„ n 
Further 8 = -—, and of — =,» loſt by A and 


CI + 
B. | 
2 of 2 = of = = = A 1 
16 80 4 2 1280 
5 7 e 1 a C45 , 
— Of — — — — — 8 
10 at >" +4 1 6 3840 


rene, part after the 
8 END Sm EW N lait ſcuffle. 

I 2  ? 1 

BAT * 7 =D 
I 

8 


© 
=. 
| 


7 n 
30 1050 13440 J 


Then --- 422 A's | 


323 1 2738 P,, + ſhare carried 
72748 © Te: —_—_ 0 fry at the laſt. 
1417 1 1 294 , 
— wn —=DS 
740 T 15 268 80 D 
2008-43 298 
7375 * „ | many * 
So that if the number of ſugar plumbs were 26880. 
got = * 2803 


38 
* C. - - - 2438 > ſum 26880. 


435? 

26. If A, having 7 of à of the half of a trading Joop and 
cargo worth 161311]. 145. ſells his brother B 3 o! + of his 
intereſt therein at prime coſt; what did it colt the brothers 
and what did his couſin P pay at the ſame time for -?; of the 
remainder? | 

of 3 of Z of 16131.7 = 4234.571251. = 42341. 115. 5d. 
A at firſt, 


g 
+ of : 


+ of 4224.57126 = 2032. 2 = 20321. 118. 10 2d. 
ſol} B. + 34.57 3 32.594 3 


1613.7 — 4234-57125 = 11897.12875, remainder. 


1 of 11897.12875 = 9734-01443 = 97341. 8. 31d. cou- 
in P, 


Aa 27. Twa 
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27. Two merchants company, A put in 201. and B put 
in 135 ducats ; they gain 671. 10s. of which A took 391. 
what is the value of a ducat ? 

671. 10 8s. — 30 l. = 371. 10s. = B's gain. 
30: 20: : 37,5: 251. B's ſtock = 135 ducats. 
135) 25=500s. (38. 84d. value of a ducat, the anſwer. 


28. Three merchants, A, B and C, freight ſhips to Liſbon 
with ſugar, to the value of 157781. 28. 6d. ſterling. A 
bought 250 cwt. 1 qr. 22 Ib. at21. 16s. per cwt. B paid 
2 J. 68. 8d. per cwt. for his; but meeting with a ſtorm 
at ſea, the mariners were conſtrained, for the ſafety of their 
lives, to caſt out part of the ſhip's lading. A's proportion 
ejected part was {th part of the ſhip's lading, and 34 times 
the quantity caſt over board, was 35 times the whole freight 
of A and B. When they came to land, A ſold his remain- 
ing part for 41. 4s per cwt. and found himſelf a loſer 10 per 
cent. beſides charges. B advanced the remaining part of his 
commodity 20 per cent. and C gained 4s. 8d. per cwt. by 
the quantity he ſaved. Quere, What did each merchant 
loſe by this voyage, the charge of the ſame amounting to 
5co guineas ? By Mr. Flower, 


1 cwt.: 21. 168. :: 250 cwt. 1 qr. 22 lb. = x 


: 7011. 58. A's colt beſides charges. 


A, 3 6 , 
— . 701 l. 3. == ＋ 2 70 l. 28. 6d. A's 


loſs beſides charges. 


701 J. 58. — 70l. 28. 6 d. = 6311. 2 8. 6 d. = 2, 


value of A's remaining part. 


8415 
J. . „ 


A's remaining part. 
250 cwt. 1 qr. 22 lb. — 150 cwt. 1 qr. 2 lb. = 100 cwt. 


20 lb. = — A's ejected part. 


= 150 cwt. I qr. 2 lb. 


= X 100 = 2 = 10017 cwt. 3 qrs. 12 lb. whole 
cargo. 

= ; SS: 40017 cwt. 16 Ib. whole ejected 
part = 28050 : 10 


TIE : 
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2 - : ; = : . = 4508 cwt. 4 lb. A's cargo 
＋ B's. 
4508 cwt. 41b. — 250 cwt, 1 qr. 22 lb. = 4257 cwt. 
238425 BY | 
6 


2 grs. 10 lb. = 
10017 cwt. 3 qrs. 12 Ib. — 4508 cwt. 4 lb. = 5509 cwt, 
3 qrs. 8 lb. = —— C's cargo. 


S Cargo. 


70128 28050, 238425 47685 
wy wy e $0... 8 


= 1703 cwt, 4lb. B's 


ejected part. : 

100 cwt. 20 lb. + 1703 cwt. 41b. = 1803 cwt. 24 Ib. 
A's + B's. 

4007 cwt. 16 lb. — 1803 cwr. 24 1b. = 2203 cwt. 20 lb. 
C's ejected part. 

e . £2008 = 9934 |. 7 $. 6 d. B's coſt, 

_— 50 50 

beſides charges. | 

7011 5s. + 99341. 5s. 6d. = 106351. 128. 6d. A's 
+ B's cott. | , 

15778 J. 28. 6d. — 10635 l. 128. 6d. = 5142 l. 108. 
C's colt, beſides charges. " 

4257 cwt. 2 qrs. 10 lb. — 1703 cwt. 4 lb. = 2554 Ct. 


2 qrs. 6 lb. = 3 B's remainder, 


56 
5509 cwt. 3 q rs. 8 1b — 2203 cwt. 2 lb. = 3395 Ct. 
A 
34qrs. 16 Ib, = — L, C's remainder. 
I: 4 ry == : 5960 l. 125. 6 d. value of B's remain- 
ing part at prime coſt, 
— — 2 — — — — 71521. 158. advanced, 


value of B's. ; 
99341. 78. 6d. — 71521. 158, = 27811. 128. 6 d. E's 
loſs, charge excepted, 


I: oy 3 82 7711. 78. 6d. C gained by 
what he ſaved, 


154275 10285 _ 92868 . 
51421. 108. = „ 308 5 |. 109 


value of C's remainder. 


Aa 2 3085 J. 


r _—_— RR —_— — 
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3085 J. 10s, + 7711. 7s. 6d. = 38561. 17s. 6d. ad- 
vanced, value of C's. 


51421. 10s. — 28561. 17s. 6d. = 12851. 12s, 6d. 
C's lols, betides charges. 75 


70125 , 525 140285 105 2 


. I 
F = 131. 28. 6 d. A's 


r 5 
W = 2231, 28. Ed. B's 
131.25. 6d. + 223 J. 28. 6d. =2361 58. d- | : 
525 J. — 2361. 5s. d. = 2881. 15s. d. s 
701. 25. 6 d. + 131. 28. 6d. = 83 l. 5s. -d. A's) _z 
2-811. 125. 6d. +2231. 28. 6d. = zool. 5 851 8 8 
12851. 128. 6d. 288 J. 15 8. 215741. 75, 6 d. S C's J & 


So dt 
di zo ed 


29. There were at a feaſt 20 men and 30 women, and 15 
ſervants, who ſpent 241. and for every 10s. that a man 


paid, a woman paid 6s. and a ſervant 2s. ; what did each 
perſon pay? | 


20 X 10 = 200, 30 X 6 = 180, and 15 X 2 = Zo, their 


: ſum 410. 


3 
410: 24.3 200: 11%% 21 11 14 11, men = 
410: 24 : :180 : 10. 52658 = 10 10 82, women 12 
410: 24: : 30 : 1.7500 = 1 15 11, ſervants 
20) 1 1 J. 148. 15d. (11. 859. nearly each man. 
30) 10 l. 108. 82 d. ( 7s. 1 d. , each woman. 
15) Il. 15s. 12 d. ( 28. 4 d. 3, each ſervant. 


30. It is propoſed to divide 300 l. amoneſt three perſons, 
ſo that A gets 61. more than , B 12 l. more than 3, and 
C 81. leſs than :; what is the ſhare of each? 


According to the moſt obvious intaning of this queſtion, 
the ſolution is as follows : 


2 of 300 l. = 1501. J of 300 l. = 1001. and 3 of Zool. 
200 l. 

Alſo 150 l. +6 156; 100 ＋ 12 = 1123 and 200— 
8 = 192. | 

And 156 + 112 ＋ 192 4, their ſum. 
* .* 400: 390: : 156: 101 J. 148. 9 d. 23 =A'S I > 
Alſo 460: 300 :: 112: . 73). -8. 10d. 35 = B's - 
And 460: 300: : 192: 145 l. 48. 4 d. F. = C's 2. 


oy 
S . 
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N taking the queſtion in a different ſenſe, ſolve it 
thus: 


6 ＋ 12 — 8 10; and 300 — 10 == 290. 


Then 4 2 2, 42 4; and 3 2; their ſum 2. 


22% 22428 96% + 6 = 1021. 138. 4d. for A. 
$5.4 +3 8 64% + 12 == . 10 d. 3 -B. 
8: T : 14 120; — 8 = 1201. 173. 9d. 1 C. 


31. It being agreed that the French King, Pope, and 
Pretender, are to ſhare 100000 acres in the inſernal regions, 
in the proportion of 4, 4, and + reſpectively ; but the Pre- 
tender relinquiſhing his right, how is the territory to be di- 
vided betwixt the other two, without the help of a lawyer ? 

Palladium. 

7» 4» and + reduced, fo as to have one common denomi- 
nator, will be 32, 15, and 22; rejecting the denominator 
20, 15, and 12. 

Then 20 + 15 + 12 = 47. 
20 : 425532, French King. 

As 47 : 1000co: : 165 : 319142}, Pope. 

12 : 25521 +, Pretender. 

But 2553153 acres being rei1nquifhed by the Pretender, 
mult be divided between the French King and the Pope, 
as 4 to 3; | 

iz. 4 + 3=7 : 2553143 2: 4 : 14589175. 
7 © 2553137 :: 3: 10942735 

. 425532, + 145894,% = 571427, for the French 
King. 

And 31914t? ＋ 10942 */; = 42857 %, for the Pope. 
AK. F. 

32. Bought 100 quarters of malt, meal and oatmeal, 
together for 1421]. for every five buſhels of malt, I had 
three of meal; and for every eight of meal, I have ſeven of 
oatmeal : pray what did they coſt me ſeverally a buſhel, the 
malt being half as dear again as the meal, and the mea} 
double the price of the oatmeal ? 


3 meal: 5 malt: : 8 meal: 13} ==> malt. 


Then8 + 13} + 7 = 28 ö = . their ſum. 


3 
- = qrs, buſh 6 oo. 
— © STE 8 CM 47 7 = 376 % malt = = 
3 3 : 17 17 85 
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85 = : — ; = 228 2251 meal = _ 
— - ; =: 42 =2444=197 1 oatmesl . 
And _ X 3 77 | 1 
n * for the price of the & meal. 
430 3 210 | catmeal. 


l 2 I 
mn denominators may be omitted, and each numera- 
tor divided by 3o, the quotients will ill retain the ſame 


proportion 
Viz. 40 4. 16 + 7 = 63. 


As 63:142::40: 2 90 3 2.21 © ow 
03:143:: 2 =36 1 Jer.) mas 
& 
63: 1425: 74 == 16-10: 63+ . X |oamea 
1 
4c 3 930d. malt. | 
040 
170 2 | per 
23349 1207 — 23. 2*%d. meal. Pbuibel. 
fin 
* 
4 40752 =15S. 763d. oatmeal. | 
120 | 


. Three men, A, B, C, buy a ſhip for 310 l. 15 s. of 
3 A paid an unknown ſum ; ; B paid 27 as much ; and 
C3 as much: how much did each man pay? 


6 1 ee ERS 
J 


And 310 l. 158. = 310; = — 


41 
4 
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41 1243/3729 — 6. 


6. ws 5 
part. 


3 2 
Then 45l. 9s. 6d. x 24 28 113 13 91 
And 45l. gs. 6d. x 31 = 151 11 822 


L 310 15 = 


34. There were 25 coblers, 20 taylors, 18 weavers, and 
12 combers, ſpent 133 ſhillings at a mecting ; to which rec- 
koning five coblers paid as much as four taylors, 12 taylors 
as much as nine weavers, and fix weavers as much as eight 
urn; wal ; how much did each company pay, and what each 
man! 

Per queſtion, 5 coblers 


4 taylors fe like ſums, 


3 weavers 
4 combers 
Then 1 cobler 1 X 45 5 


I taylor 4 4 20 2 5 . 
1 weavers (211828 * of the reckoning 


1 comber 12 > 122 3 


9 


4235 coblers. 
: taylors. 
e: eee e. 


combers. 
3 


2513 5 1 47 pe on 
201386141 9 taylor. 
1814212 4 for each aver. 
12121119 comber. 


35. Once as I walked upon the banks of Rye, 
To (ee the purling ſtreams glide gently by. 
And hear the pretty birds to chirp and ſing, 
Making the groves with melody to ring ; 
I in the meads three beauteous nymphs did 'ſpy, 
That for their pleaſure came as well asI ; 
And unto me their ſteps they did direct, 
Saluting me with moſt benign reſpect; 
A a4 Say ing, 


| 
| 
| 
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Saying, Well met, we've bulineſs to itapart, 
Which we cannot decide without your art 
Our grannam's dead, and left a legacy, 
Which is to be divided 'mongſt us three: 
In pounds it is two hundred twenty- nine; 
Alſo a good mark, being ſterling coin. 
Then ſpake the eldeſt of the lovely three, 
Fl tell you how it muſt divided be; 
Likewiſe our names J unto you will tell, 
Mine is Moll, the other Anne and Nell: 
As oft as I five and five-ninths do take, 
Anne takes four and three- ſevenths her part to make; 
As oft as Anne four, and one-ninth does tel], 
Ihtee and two-thirds muſt be took up by Nell. 
L. D. 1717. 
Firſt 2291. 13s. 4d. = 229.9; 55 = . J 43 = 4428577. 

And 45 .; and 35 = 3.8. 
As 4.1 : 3-6 : : 4.42857: 3 949809 
Hence as often as Moll takes 5.555555 

Anne takes 4.72857 

And Nell 3.949809 


13.933935 


as 5.356555 : 91.569 =91 11 44, Moll, 
6 4457 72-995 =72 19 104, Anne, 
; a 3.933935: E5:102 = 65 2 , Nell. 


att Q E. F. 
C 229.669 


—— — — 


N NYE CNSED UN PEI REN Y 22 RN Nes 
„ 
DOUBLE Fe HI; 


O R, 


FELLOWSHIP. wirw TIME. 
OUBLE FELLOWSHIP is a rule whereby 


we compute the gain or loſs of ſeveral merchants who 
employ ditercnt ſums ot money different times in partnerſhip. 


R UL E. 
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RULE. 


As the ſum of the products of each man's ſtock and time: 
is to the whole gain or loſs : : ſo is the particular product of 


each man's ſtock and time: to each man's particular gain or 
loſs. 


1, Three perſons, A, B, and C, enter into partnerſhip 
thus: A puts in 651. for eight months; B puts in 781. for 
12 months; and C puts in 84 J. for fix months. With this 
they traffic, and gain 1661. 12s. I demand each man's 


ſhare of the gain in proportion to his ſtock and time of em- 
ploying it ? 


A's wy 65 x 8 2 = 520 
BCE 8 8 = 936 
C's J CSA X 65 (2 504 

1960 


520: 44 l. 48. -d. = A's | 
1960: 166: 1550 2791. 118. 21d. = B's hen. 
504 : 421. 168. 9d. = C's 


Or by finding a common multiplier ; viz. 1960) 166.6 (. o8 5. 


Then 520 X .085 = 44-2, for A 
Alſo 936 X .085 == 79.56, for Bl as before, 
And 504 Xx .085 = 42.84, for C | 


2. Three perſons, A, B and C, hired a certain paſture for 
241. in which A keeps 40 cows for four months; B keeps 
' 20 cows for two months; and C keeps 36 cows for five 
months; how much of the rent ought each of them to pay? 


A 49 X 4 = 160 
B 30 * 2 60 
C 36 * 5 = 180 


— —— . E 


ec: 00: 23.12 an Bo the 


400: 1 360: 9 12.28 Ay 
: 180: 10 16 = C's) rent. 


3. Six 
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3. Six merchants, viz. A, B, C, D, E and F, enter 
into partnerſhip, and compoſe a joint-ſtock in this manner; 


I. s. 
CA puts in 64 10 == 64.5 42 
B - 78 15 = 78.75 B- 
„ IC - - - 100 — loo. "WM 2 . 
. D. . 80 10 . 80.5 7 912 P 
E - - 7412 746 | f 9s 
LF - - - 12515 = 125-75] C94 


they traffic and gain 258 J. 18s. 41d. It is required to find 
every man's ſhare of the gain, according to his ſtock, and 
the time it was employed: 

l, months. 


A's ſtock 64.5 X 4.5 = 290.25 
RES & 7; 
C's - - 100 X 8.25 = B25. 
D's - - 80.5 X 12. = 966. 


Es 74.6 X 9.5 = 708.7 
F =.- 126.75 & 7. == 880-25 


Sum = 4142.7 


The whole gain is 258 J. 18 8. 41d. = 258.91375. 
Then 4142.7) 258.91875 (0625, common multiplier. 
3 

*,* 290-25 K. 0625 = 18.140625 = 18 2 9i = A's 
472-5: X .0025 = 29-53125 = 20 10 5F-= B's 
25. X 0025 == 51.5025 3 it 3 = ©'s 
960. ©. Xx -0625 == 60.275 % 9-6 S D's 
708.7 X .o025 = 44.29375 = 44 5 10 E's 
880.25 X .0025 = 55.015625 = 55 — 34 2 T's 


*D1EU 


Their whole gain { 253 18 42 


— — —i 


| 4. A and B in partnerſhip equally divide the gain; A's 
| money, which was 841. 128, 0 d. lay for 19 months; and 
| E's for no more than feven; the adventure of the latter is 

ſought. : 


Reciprocally, 19 mon. : 84.625. :: 7 mon. : 229.695 l. = 
| 229 J. 138. 11 d. anſwer, 
LY A, 
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5. A, B, C have a common ſtock of 1000 J. A gains 
100 1. in nine months; B 80 l. in 12 months; and C 120l. 
in eight months: what was each of their particular ſtocks? 

9) 100011. ＋ 
12) 800 6.8 
80) 120015. 
— I. 8. d. 
32. : 1Ioo0:: 11.7: 338.98 305 338 19 8 A's 32 
32. : 1000:: 6.6: 203. 38983 = 203 7 9 B's 8 
32.7: 1000 :: 15. : 457.6271222 457 12 6:C's\) © 


6. A hath 2001. more ſtock than B; but A continued 
his only five months, and B nine, and drew equal gains: 
what are their ſtocks ? | 

m. * m. L 


9g —5=4: 200 :: 5: 250 = A's lock. 
4: 200: :9: 450 = B's ſtock. 


700 = Whole ſtock. 


7. A and B paid equally for a horſe, February 7, 1756; 
A on the 10th took him a journey into the weſt, and re- 
turned on the 10th of June following; B on the 2d of Au- 
guſt took him into Scotland, and {layed till November 12, 
and then concluded his ſervice this year. From January I 7 
following, A uled him 10 days; and in fix weeks after his 
return, employed him till Ap i. 30; B then rode him from 
May-day to Midſummer ; A had him from July 14, till 
14 days after St. James's tide ; B, on September 30, took 
him i;z.to Norfolk, and came back October 10. He then 
was fold for 71. 10s, and they v-+4!d have the Money 


equitably parted between them; viz. in proporticn to the 
uſe each made of their ſteed, 


| Days. 
From Feb. 10 ti!l June 10, are - - 122 ; 
Between Jan. 17 and April 30 - + b A in all 
From July 14 till 14 after St. James 24 208 days. 


From Aug. 2 till Nov. 13 - - - 104 f 

May 1 till June 24 - — 55 B in all 

Sept. Zo till October 1g - = < 259 I79 Jays, 
Then 208 -+ 179 = 387 days, the horſe was in ute. | 

| I. 


As 387: 7.5 :: 
317 7.5 


179, B's time : 3 9 47. A's } ſhare of the 


* 228 


2 . n.. 46 EE 
* 1 3 time . 4+ _ 47. 3 E 8 J money. 


3 
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8. A for a nine months adventure received 20 l. B for one 
of ſeven months received 25 guinea® ; and C for lying out 
of his contribution five months has a title te 321. The 
total of their adventures multiplied into their reſpective 
times was 6401. what then was the particulars ? 


25 guineas = 25 251. | 
Then 20 + 26.25 + 32 = 78.25, the whole gain. 
20 : 163.537837 
78.25 : 940: :4 26.25 : 214.69648 
32 : 261.72524 


9 | 163.57837 | 18-175 =18 3 6 = A's 
7 | 214.69648 | 35.6709 = 30 13 5 = Bs Padrentur 
5 | 26172524 | 52-345 = 52 © 10i= C's 


Ten pounds a quarter is allowed the five auditors of a 
fire: office; they attend about ſeven times in a quarter, and 
the abſentee's money is always divided equally among ſuch 
as do attend. A and B on theſe occaſions never miſled ; C 
and D are generally twice in a quarter abſent, and E only 
once ; at the payment what had each man to receive ? 


5)10(21. each man's equal ſhare. 
7)2(5 8. 84d. each man for his day. 
55. 84d. X2= 118. 5:d. C and D to abate each for 
two days abſence. 
21.— 118. 5% d. =11.8s. 65d. to C and D each for 
altendance. 
21. — 5s. 84d. = 11. 14s. 33d. to E for his attendance. 
118. 5% d. X 2= 11.25. 10 d. C's more, D's defaults. 
3) 1 J. 28. 105 d. (7 s. 73d. A, B and E's ſhaie „f theſe 
detaults. | 
4)5s. 85 d. (1s. 5, d. A, B, C and D's ſhare of E's 
default. 
Then 21. ＋ 75. 74d. ＋ 1s. 5% d. = 21. 98. —7 d. A's 
and B's each. 
11. 8 s. 62d. + 18. 5% . = 11. 10s. C and D each. 
1 l. 14 8. 31 d. + 7s. 2 d. = 21. 18. 104d. E's ſhare. 


10. A, B and C enter into partnerſhip; A puts in on the 
Iſt of March 601. B put in on the iſt of May 160 yarvs ot 
broad: cloth; and C puts in on the 1ſt of June 405 ducats. 
On the 1it of January following they accounted their 


gain, * which A and B took up 456 J. B and C took 


up 4311. and C and A toek up 3751. I demand hat 
was 
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was gained as well in the whole as a-part; what B va- 
lued a yard of his cloth at, and what was C's ducats 
a- piece: | 


A's un + P's = 456 
B's. - + C's = 431 
fs - + Cs = 375 


2)1262 ſum, each being named twice, 


631, whole gain, 


Then 631 — 431 = 2001]. = A's ; 
Aiſ9 631 — 375 = 2561. = = gain, 
And 631 — 456 = 175 l. = C's 


2 T. G. 

bo . 10. 200 60 X 10 X 256 = 153600 
5 6 8 X 200 -= 1600 

1600) 153600 (90 J. value of B's cl th, 

160)961. = 1920s. (12 8. B's cloth per yard. 


P. T. G. 
bo. 10 200 GO Xx O * 175 = 105000 
23 1 200 «* 7 1400 
1400)105c03(75 l. value of C's ducats, 
405)751. = 1500 8. (35 83d. value of one ducat. 


285 
12 


3420 


180720 
180 9(4% (49 =. 


— — 


11. A clears 131. in ſix months; B 181. in five months; 
and C 231. in nine months, with a ſtock of 721, 10s. what 
then did tne gencral ſtock amount to? 


P. F. G. 
725: 922 
- 33 6 1 


72.5 K 9 X 13 = 8482.5, dividend. 


23 X 
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232x6 138) 8482.5 (61.46 = 61 = A" 
* ) - 3. (23-4 739 9 4=A'%s) 


WF $5 23 

; „ 
72.5 X 9X 18 = 11745, dividend. 

23 X 5 = 115)11745{102.130435=S102 2 7;=PB's 

72 10 -=C's} 


Joo 


Anſwer, the whole ſtock (C 236 1 114 

12. A, B and C enter partnerſhip; A puts in the iſt of 
January 1001, and the iſt of May puts in 1501. more; and 
on the iſt of September takes out 30 l. the remainder ſtays 
in till the year's end. 

B puts in the 1it of January 2501. and on the iſt of June 
60 l. more; and on the 1ſt of November 100 l. more; which 
continues till the year's end, 

C puts in the 1% of January 3001. and the 1ſt of April 
takes out 2001. and on the iſt of Auguſt takes out 501. 
more; the remainder ſtays in till the year's end; what muſt 
cach have of the gain, which was 1331. ? 


I, J. 
A from 1 January - 1c X 12 = 1209 
1 May - - 150 X 4 = 600 
1 September - - 120 X 4 = 480 


2280 

B from 1 January - - = 259 X 12 =3000 
June dg , 420 

I November - - 100 X 2 = 200 


— 9 


3620 


C from 1 January - - 300 X 3 = 900 
I Apr „ ie & 4 400 

1 Auguſt - - 50 X 5 250 

1550 

Then 2280 + 3620 + 1550 = 7450. 

|. 8. d. grs. 
2280: 40 14 — r . ££, A's 
7450: 133: : 4 3620: 64 12 6 , B's 
| | 5 . 


1 
| 9 
3 
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12. A. Band C ace in company, and putjin together 3822 l. 
A's money was 1: ee months, B's money was in five 
months, id 's inouey was in ſeven months; they gained 
234 l. ve + was fo divided, as + of A's gain was equal to 
of B's gain; and + of B's gain was equal to 3 of C's 


gain: what did merchant gain and put in ? 
Suppoſe aA 9 2 
"Then wili B's be = 3 {by the queſtion, 
And C's « - - » - - 4 


Their ſum = I 


1 3 
Allo g: 2343: | 78 = B's F gain, 
4: 104= C's 
And 52x 3:= 156 
79 K 5 3 392 
104 x 7 = 728 


1274, their ſum, 


— — — 


1274) 3822 (3, common multiplier, 


7.166 K 2= ⁵ 4 
8 N 3 = F196'S= 1 © ack, 
728 „ 3= 2184 = C's 


3822, whole ſtock, 


DPDDDDDARDRS DDDDD-DODDDDD 


SECT. II. — 


FACT enen. 


HEN a perſon does not tranſact buſineſs himſelf, 

but commiſſions another to act for him, the perſon 
ſo commiſſioned is called a factor, and the buſineſs he 
tranſacts is called faCtorſhip or factorage. 


1. What 


| 
| 
| 
| 
| 
| 


— 
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1. What is the commiſſion of 7931. 178. 6d. at 22 per 
cent, ? 
1. 8. 4. „ „ 
2 793 17 0 10 per cent, or 5 793 17 6 
25 3 
— 179 9 
1587 15 = e 
i 396 18 9 115 17 6 
99 4 84 + 319 4; 
a hg — 19 10 
20.83 18 55 ; 2 
20 Anſwer, C 20 16 9 
16.78 8, 
I2 


9.41 d. anſ. 201. 155. 91d. 


+ 


— 


1.04 qr. 


— — 


2. What is the commiſſion 


per cent. 


2 
2 


6 
967 13 4 
35 


1 


2 


2 
2 


483 16 8 
241 18 4 
120 19 2 


£ 37-49 14 2 
20 


9.94 5. 
12 


a —— — 


11.30 d. 


4 


1 20 qr. 


— —— — 


Or, 
LAM 


175 967 13 4 


— :——ä— — — 


1 96 15 4 

4 24 3 10 

+ JP BÞ os 
1 4 28 


of 9671, 138. 4d. at 37 


{ 37 9 111, anſwer. 


— —— — —— — 
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A merchant's real ſtock being 1001. and the factor's 
201. who received 3 of the gain; what was his ſervices va- 
lued at? 


3: 100: : 1: 503 therefore 50 — 30 g 20, the anſwer 


Otherways, 


100 ＋ 20= 130 l. whole flock. z) 130 (43 l. 6s. 8 d. 
«> KY 6s. 84 — 30 J. 2 131. 6s. 8d, de of the 
factor's ſervice. 


4. A merchant delivers to his factor 1001. allowing him 
to join to it 30 J. and values his fervice at 40 l. what ſhare 
of the gain ought the factor to have, the whole gain being 

J.? 

. are two ways of ſolving queſtions of this kind; 
but if the merchant and factor previouſly agree (as to pre- 
vent diſputes they always ſhould) the method is determined, 


The moſt common method: 


30 + 40 = 90, fator's ſtock, 
100, merchant's ſtock. 


I. 8. 0s 
170 ::75:: 70 30 17 7% factor: Pen of the 
170: 75::100:44 2 4, merch. J gain, 


75 - - 


But if the gain be made upon the real ſtock 1301. and 
not upon the imaginary one 1701. the factor ought to be 
gratified for his ſervice, by being allowed the profit of 491, 
of the real ſtock more than what he actually put in, 


In conſideration whereof the above queſtion mult be ſolved 
as follows : / 


100 — 40 = bo, merchant's ſtock, 
30 + 40 = 70, ſactor's ſtock. 


3 
130: 75 :: 60: 34 12 3}, merch. 
15075 :: 70: 40 7 8 55 factor's | thare, 


— 


£-75-= = 


— —— — — 


B b 5. A 
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5. A merchant delivers unto his factor 50901. and allows 
his perſon at 2001, when they made up their accounts they 
find they have gained 20 per cent. what is the factor's part? 


By the firſt method, 
Firſt, 500 l. + 200 = 500; and 100: 20 :: 700: 140. 
. 700: 140 :: 200: 40, factor's part. 
140 — 40 = 1001. the merchant's part. 


By the other method, the whole ſtock being but 5001. 
As 100: 20 : : 500: 100 l. the whole gain. 

Alſo 100: 20 : : 300: 60 J. for the merchant, 

*,* 100 : 20:: 200 : 40l. for the factor. 


6. A merchant's real ſtock being 100 l. and the faCtor's 


ſervice valued at 20 1. who received 3, what was the fac- 
tor's real ſtock ? 


Firſt 1001. — 20 = 80, which the factor mult put in. 
But by the other method, 1001. — 20 = 80 = 2, the real 
ſtock, 


. 160 — 100 = 60, which the factor in this eaſe puts 
in. 
7. A merchant's real ſtock 100 l. and the factor being 


allowed à of the gain for his ſervice ; what real ſtock mult 
he join to have ; of the gain! 


By the firſt method. 
4) 100 (25; and 100+ 25 = 1251. imaginary ſtock, 
3) 125(411. 13s. 4d. the factor being to have 4. 
411. 138. 4d. — 25 = 161. 13s. 4d. the factor muſt 
put in. 
| By the other method, 


3) 100 (33 J. 6s. 8d. =, imaginary ſtock. | 

Alſo 1001. + 331. 6s. 8d, = 1331. 6s. 8d. whole 
imaginary ſtock. 

3) 133]. 6s. 8 d. (441. 8s. 102d. factor's +, 


. 441. 88. 102 d. — 331. 6s. 8d. = 111. 28. 23 d. 
the anſwer. 


8. A merchant's real flock being 1201. and the factor's 
60 J. they agreed, that at the year's end the factor ſhould 


have 


1 ©” * 7 


ee 


— — 


of * - "woe 8 
* N 4 - +%. „ 7 
ö 1 1" 42% * * A 3 5 =. . 
— * "kg A R. ee 


n 
* 4 a. - +. tal * 6 F) 2 
1 2 * a, _ 1 . 4 Sn 4 A 7 "of } 
* OP , + HTS a vhs. Ee In IS et Cionaiintt 3 - "a" * O SI 4 " 
"i Wh Bolt En WY 4 on £ 'S. my $a FRE 4 * 5 * 
£ 1 *% «4.2 2, 6 N NY 5 _ 5 * 
- , A Es aac , N 
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have half of both ſtock and gain; but they broke up at 


eight months end, having gained 1501. how much ought 
the factor to have ? 


Firſt 129 ＋ 60 = 180, whole ſtock; and 2) 180(9go1. 
the ſhare of each of the ſtock at the year's end : fo that the 
factor was to have 30 l. of the merchant's ſtock, had it con- 
tinued in trade for 12 months, x 

But 12: 30 :: 8: 201. the factor's due of the merchant. 

Alſo 1201. = 20= 1001. merchant's prog at eight 

And 60 + 20 = 801. factor's - months, 

ES Op 
. 5 100: 83 6 8, merchant's} .. 
180 : 150:: 4 8288 13 FE factors | gain, 
F I. „% 0. | 

*.* 1001. +83 6 8 183 6 8, merchant's} art 

And 80 l. +66 13 4=146 13 4, factor's - 12 

9. It is propoſed by an elderly perſon in trade, deſirous of 
a little reſpite, to admit a ſober and induſtrious young fel- 
low to ſhare in the buſineſs, and to encourage him offers, 
that if his circumſtances will allow him to advance 100 l. his 
pay ſhould be 401. a year; if he ſhall be able to put 2091, 
into the ſtock, he ſhall have 55 l. a year; and if 300 l. he 
Mall receive 701. annually : in this propoſal what was al- 
lowed for his attendance fi-ply ? 


Firſt 70l. = 55 l. = 151. po it is plain he propoſed to 
And 55l. — 40 l. = 151. allow him 15 per cent. 
. gol. — 15 25 l. the anſwer, 


rer 


. 
r :wv©AIN; 


Y this rule we diſcover what is got or loft by any parcel 
B cf goods, or how much per cent. is got or loft accord- 
ing to the price bought and ſold at; by which we are in- 
ſtructed to raiſe or fall the price cf commodities, in ſuch pro- 
portion, that neither our gain may be exorbitaat as to injure 
our cuſtomers, nor our lofs ſo great as to impovycriſh our- 


ſelves, 
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1. At what price muſt I ſell 1 cwt. of ſugar, which coſt 
21. 6s. 8d. to gain 10 per cent.? 


lo” 8. . 
10 per cent. is 290 2 6 8 
4 8 


Anſwer, 2 11 4 


2. A Mancheſter man buyeth yarn for 6s, fer a bundle, 
which not proving ſo good as was expected, would put it 
off again, ſo as but to loſe 6 per cent. by it; what is the 
ſelling price? 

8. d. 
10 per cent. is 1 6 — 


| 


5 per cent, is + = 
8 I 


Loſs — 4.32 
*,* 65. — 4-32 = 55s. 7.68 d. the ſelling price. 


3. If a tun of wine coſt 451. 19s. 10 d. how muſt I ſell 
it a tun to gain 26 f per cent.? 


I.. 8. . 
20 per cent. is 45 19 10 
5 per cent. 16 0 3112 
x per cent. is 5 2 5 112 
2 per cent. 18 4-9 2 
Bb. 2; 


C 58 3 67, the anſwer. 


4. If I buy broad-cloth for 118. 6d. a yard; how muft 1 
ſell it to gain 20 per cent.? 


8. d. 

20 per cent. is 1) 11 6 
3 

Anſwer, 13 95 


" 
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5. If a pack of yarn, weighing 2401b. coſt 131. what 
muſt it be ſold at a pound to gain 151 per cent., 


10 per cent. is 53 
5 per cent is 21 x. 6 
z per cent. is - 13 


15 — 32, as 240 d. = 11. ſterling, 
equal to the pound's weight in a pack, it will be 18. 3d, 
a pound, and 3+ over in the whole. 


6. If I gain 2d. in the ſhilling, what is my gain per cent.? 


J. 5 
2d. is + 100 


Anſwer, FL 16 13 4 per cent. 


7. By a quantity of damaged lump-ſugar loſt 53d. in the 
ſhilling, what did I loſe per cent. ;? 


I, 
25 4 £, 100 
5 + 
10 13 4 
6 5 = 


Anſwer, £{ 47 18 4 percent, 


8. If by the ſale of a cheſt of lemons I gained 4s. in the 
pound, what is my gain per cent.? 
. 

48. is + 100 


Anſwer, £{ 20 per cent. 


9. A grocer bought 3 cwt. 1 qr. 14 lb, weight of cloves, 
at the rate of 28. 4d. per pound, and fold them for 521. 
145. whether did he gain or loſe by the bargain, and how 


much ? | 
B b 3 28. 


— ' —— — — — — 
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% d. 1 
2 4 per lb. Sold for 52 14 — 
- 0 Coſt - 44 2 = 
16 4 Gatn £8 12 2, the anſwer, 
a 4 — — — 
33 
4 
113 1 4, price of 1 cwt. 
2 cwt. qrs. Ib. 
3 J 
8 0 * e 
1 - - - —- — 14 


JT 


—ͤ—— — 


10. A merchant bought 436 yards of broad-cloth for 
8 s. 6 d. a yard, and fold it again for 10s. 4d. a yard; what 
did he gain by the whole? 


8 


10 4, ſold at a yard. 4. 7 1436 
8 6, coſt. 218 
- 1145 4 
I 10, gained per yard, — 
2507909 4 
39 12 4, the anſw. 


11. Sold goods for 501. 128. 6d. and gained 3d. in the 
ſhilling, what did I gain per cent. and what the prime coſt ? 
J. 1 
3d. is + 100 20 per cent. 50 12 6 


— —3ßð—— 


2d. i 28 % 2 6 
4 1 4 2 6 

Per cent. { 29 3 4 2] = 10 12 
— -2 0 


Gain Z£ 14 15 33, ſabtract. 
Prime coſt { 35 17 2 


12, If 
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12. If I buy 1 cwt. of tobacco for 41. 13s. 4 d. and ſell 
it again for 11d, a pound; what do ] gain or loſe, and what 


per cent, ? 


d, 6. . 
IIX7=6 5, price of 7 lb. 
3 
1 
4 


„55 41. 138. 4d. 9s. 4d. gain. 
As 4.6 : 5.13 : : 100: 110 *. his gain was 10 per cent. 


13. AMancheſter man buys 20 ton of cheeſe, with which 
be went into Ireland; it coſt him 400 l. the freight and 
cuſtom came to 50 J. his own expences and charges were 161. 
13s. 4 d. how mult he ell it a pound to _ 20 l. per cent. 


Coſt. - - - - 400 20 560 
Freight and cuſtom 50 — 
Charges - - - 16 13 4 5| 28 per ton, 

66 1 128. 

20 per cent, - J _ 5 8 4 5 
— 7] 1 8 per ct. 
L 560, ſelling [mmm 
— price 11244 — 48 
* = 18 


Anſwer, = — 3d. p. lb. 
14. A ſtationer ſold quills at 118. a thouſand, by which 
he cleared ; of the money; but growing ſcarce, raiſed them 
138. 6d. a thouſand ; what might he clear per cent. by the 
latter price? 
5 * — = = 48. If d. gained per thouſand by the firſt 
ſale. | 


118.48. 14d. 2 68. 105d, = 31, colt. 
138. 6d. — 65. 104d. 6s. 71 d. = f gain per 1009 
by the ſecond ſale. 


11 ee $060 
er bear =9061. 78. 35 d. the anſwer. 


Bb 4 15. Bought 


— — —ä6—᷑ ——— — 
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15. Bought hoſe in London at 4s. 3d. the pair, and 
ſold them afterwards in Dublin at 6s. the pair; now taking 
the charges at an average to be 2d. the pair; and conſider. 
ing | mult !ole 12 per cent. by remitting my money home 
again; what muſt I gain per cent. by the article of trade? 


48. 30. * 2d, = . 3d. = 25 and 
7 
68s. =—l. 


As — : =;; —: Z——-, Then 100 — 12 = 88. 
245 10 l 53 | | 


Alſo : BY ng), 108. 1174 d. 


53 
. 119 J. 108. 1133 d. — 100]. S 191. 10 8. 113? d. the 
anſwer. 


16. If my factor at Leghorn returns me 800 barrels of 
anchovies, each weighing 14ib. net, worth 12d. per pound, 
in lieu of 9490 pounds of Virginia tobacco; and if I find 
that I have gained after the rate of 17 per cent. by the ſaid 
conſignment, pray how was my ſaid tobacco invoiced per 
pound to the factor, that is, what was the prime coſt? 

Barrels 800 X 14 lb. = 11200, at 122d. = 2 

— 


1750 825 __ 2905 os) 2905 { 2905 / 
R 25 ( (Sin 


i 44940 


17. If by ſelling hops at 3I. 10s. per cwt. the planter 
clears 30 per cent. what was his gain per cent, when the 
ſame goods ſold at 41. and a crown ? 


100 + 30 2 130: 100 : : 3.51. : 2.6923 = coſt per cwt, 
4-25 — 2.6923 = 1.5577 |. gain per cwt. 

2.0923 : 1.5577 : : 100: 52.58414=521. 118. 8.19 d. 

the anſwer, h | | 


18. Sold a repeating watch for 50 puineas, and by fo 
doing loſt 17 per cent. whereas I ought in dealing to have 
cleared 20 per cent, then how much was it fold under the 
Juſt value ? BOL 


100 


2 
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100 — 17 = 831. : 100l. :: 52.5 : 63.253912, colt. 
Then 100 : 120 :: 53.253012: 75.903614 . 
*,* 75.903614 — 52.5 23.403614 = 231. 88. -d. 3. 


anſwer. 


19. If by remitting to Holland, at 31s. 9d. Flemiſh, per 
pound ſterling, 5 per cent. is gained : how goes the exchange, 
when by remittance I clear 10 per cent. ? 


105 J.: 31.75 :: IIe l.: 33.2619 8. = 11. 138. 3.143 d. 


the anſwer. 


20. If by ſending pewter for Turky, and parting with it 
at 257 d. per pound, the merchant clears cent. per cent. 


what does he clear in Holland, where he diſpoſes of the cwt. 
for 8]. | 


212.0 
1211.6 
2012.138 


.10694 X 112 = 11.97 l. ſold at per cwt. in Turky, 
And as his gain was cent. per cent, it coſt him 5.981, 
r cwt. 
Therefore 81. — 5.98 = 2.01 = 21. 8. 22d. the an- 
ſwer, 


21. Bought comfits to the value of 411. 3s. 4d. for 38. 
1 d. per pound: it happened that ſo many of them were da- 
maged in carriages, that by ſelling what remained good at 
45. 6d. the pound, my returns were no more than 34 1. 
28. 6d. pray how much of theſe goods were ſpoiled, and 
what did this part ſtand me in ? 


341. 28. 6d. = 34-125 - 38. 1d. = 15418 
45. 6 d. = 225. | 5 

As . 2251 : 1b. :: 34-125 : 151.8, remained good, 

1 : 15418 :: 151.6 : 23.381941. = 231. 78. 74d. the 
goods cott. 


Then 411. 138. 4 d. — 23. 75. 74d. =181, 5s. 87d. 
the damaged cott. | 


22. A had 15 pipes of Malaga wine, which he parted 
with to B at 45 per cent, profit, who ſold them to C for 
381. 
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38 J. 115. 6d, advantage; C made them over to D for 5001. 
11s. bd. and cleared thereby 65 per cent. what did the 
wine coſt A per gallon ? 


. 8, f. 
500 16 8 = 5090.83 
As 100 : 6.5 : 500.83 : 32-5541 =C's profit. 
+ 33 11 6 = 38.575 =B's 
500.83 — 71.12916 = 429.70416, B's coſt, 

As 100 : 4:3 :: 429 70416 : 18.6205138, A's profit. 

429,76416 — 18.0:0513% = 411.083527, A's coſt, 
129% 15 = 1890) 411. 083657 (.2175045 = 45. 43 d. per 


gallon, the anſwer. 


23. Having bought a parcel of goods for 1801. and fold 
them again immediately for 188 J. 10s. with four months 
c:edit; what is gained per cent. per annum? 


J. mon. gain. 
W 
19 
180 X 4 = 720) 10200 (141. 38. 4d. the anſwer, 


24. Having bought 160 gallons of French brandy, at 
65. 6d. a gallon, there chanced to leek out 18 gallons ; at 
what rate per gallon may I ſeil the remainder, with eight 
months credit, ſo as to gain upon the whole prime coſt, at 
the rate of 12 per cent. per annum ? 


gal. J. mon. gain. 
+, , 160 S000» IS . 12 | 
W = - > 
32 2X 52 X 8 = 4992, dividend, 
20 


J 52, prime colt. 
109 X 12 = 41200) 4992 (4-161. gain by the whole. 
Alto 521. + 4.16 = 56.61. and 160— 18 = 142 yallons, 
*,* 142) 56.16 (6.3955 2 75. II d. nearly, the anſwer, 


25. Having paid 148. a yard for 100 yards of cloth, I 
propole to gain 25 per cent. ready money; and if I ſell it 
upon time, to have morcover 10 per cent, per annum for 

the 
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the forbearance, what muſt be the price of one yard, with 
ſix months credit, to make both theſe gains ? 


4, £100 25 per cent. is 4 70 
er 17-5 
50 r 
20 L 87.5 


{. 70, prime coſt, 
1. 1. Gain. 


100 14. „ 10 
„„ e OES4 
1200) 5250 (4.375 l. 7s. 6d. 
87.5 + 4.375 =91.875=911. 178. 6d. 
100) 91.875 (91875 = 18s. 41 d. the anſwer. 

26. Laid out in a lot of muſlin 4801. 128. upon exami- 
nation of which two parts in ſeven proved damaged; ſo 
that I could make but 5s, 6d. a yard of the ſame; and by 
ſo doing, find 1 loſt 481. 18s. by it; at what rate per ell 
am | to part with the undamaged muſlin, to make up my ſaid 
Joſs ? I.. . d. 

806 
480 l. 142. 2 8 * === = 137 6 325 colt 
of the damaged goods. f 


| — . 
loſt by the damaged goods. 
| 6189 8 
SO 65-8 43 
made of the damaged goods. 
1 . 6180 24756 
5 8. ne * „e yards da- 
maged. 
2 424786 86646 : 
—: — :: 112574 yard , 
„„ Wen 
9 4 2475 1890 
— 2 —— = 3802 yard 
7 77 : 77 377 yards undamaged. 
2403 -_... 53945 - . VIGY #7483. 
of the good. 
618,0 27453, , 5 10066 _ 5 
5 128. 2 d. 15952 qr. per 
ell. Q. E. F. 


CHAP. 
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. Tt: 
HEN merchants or tradeſmen exchange one commo- 
dity for another, it is called bartering; and by the 
rule of proportion, the price and quantity of the goods ſo ex- 
changed are determined, ſo that neither party ſhall ſuſtain a 


loſs by ſuch traffic. 
In ſolving all queſtions in truck, the intrinſic value of the 


thing reccived ought to tally with a like value of the thing 
delivered, where they deal upon a par; for if there be any 
difference, ſome one of the parties has the advantage of the 
other by the value of that difference, 

1. How many pounds of ſugar at 41 d. per pound muſt be 
given in barter for 60 groſs of inkle, at 8s. 8 d. per grols ? 

8s. 8d, 
12 


41 =9) 12480 halfpence 


— - ——————— 


13867 peunds, the anſwer, 


— —— — 


Or, 1386 1b. and 3 d. in money. 


2. Two merchants, A and B, barter; A would exchange 


12 3 qrs. 14 lb. of pepper, at 31. 10 8. per cwt. with 
for cotton, worth 10d. per pound; how much cotton 


muſt B give A for his pepper ? 
„ . 


I. 8. Io 
z 3 10 20 11 3, value of A's pepper. 
5 20 
17 10 411 
I 15 X 12 | 
17 6 112) cwt, qr. 1b. 


8 9 10)4935 )4933 4 1 17 cotton, the anſwer, 
— — 455 
20 11 3 

1 3. A 


» 
by 
4 
Is 
9 
7 
1 » 
75 
8 
2 
4 
4 


ORR Q oe it Cen. ; 
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3. A and Bbarter; A gives 120 yards of kerſey, 3 yards 
whereof coſt 15s. 9 d. for ſtockings at 78. a pair, and 


hats at 6s, 6 d. each, an equal number of hats, and a pair 


of ſtockings; how many of each muſt B give A for his kerfey ? 


yds; 6 . 1. yds. 


3.5: 15 9 =.7875 :: 120 
120 


94.5000 (271. value of the kerſey. 
Then s. + 6s. 50. 138. 6d. 2.6 27. oo ( 0 
7 . 15147 4 
pair of ſtockings and hats, the anſwer, 


4. Two merchants, A and B, barter; A would exchange 
20 cwt. of cheeſe, at 11. 1s, 6d. with B for eight picces 
of Iriſh cloth, at 31. 148. a-piece ; I demand which muſt 
receive money, and how much? ; 

+» $, 
B's 8 pieces of cloth, at 31. 148. per piece, come to 29 12 
A's 20 cwt. of cheeſe, at 11. 1s. 6d. per cwt. - 21 10 


So that A is debtor to B - »- „ 2 | 


— 


5. Two merchants, A and B, barter; A hath 86 yards 
of broad- cloth, worth 9s. 2d. per yard, ready- money; but 
in barter he will have 118. per yard; B hath ſhalloon, worth 


28. 1 d. per yard, ready money; it is required to find how 


many yards of ſhalloon B mult give A for his cloth, making 
his gain in barter equal to that of A? 


The moſt common method in'authors of ſolving this 
queſtion is as follows: 


As 9% 2d, = 110d. : 115. 132 d. 2-26-19; 5= 2040, 
: 20d, = 28. 6d. the advanced price of a yard of B's ſhal- 
loon. 


Alſo 86 X 11 = 946s. =471. 6s. advanced. value of 
the cloth. 


2.5) 946.0 (378 yards of ſhalloon, the anſwer. 


But when the price of each quantity are raiſed proportion— 
ally, the quantity ſought may be found by the ready money 
values, without having any regard tc the advanced prices. 


So 


* „ 
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So that the foregoing queſtion may be ſolved as follows : 


$0: 
6-3 2 1 * 39+. 41666 
12 1041 2-94490 9416 N 
5 10 — 09375) 35 5 47500 (378.4 yards, 
7 the anſwer as before. 


3 — 


39 8 42 39-416, value of the cloth. 


6. A has currants worth 4 d. a pound, but in truck 
charges 6d. and allo requires + of that in ready money; 
B has candles at 6+, 8 d. the dozen, and he in barter, honeſt 
man, charges but 7s. ſhould thele perſons deal together for 
the value of 201. how much will A have got of B:? 


6d. : 4d. :: 201. : 131. 68. 8 d. worth of A's currants, 
13]. 6s. 8d. — 101 = 31. 6s. 8d. 
78. 2 35, and 68. 6d. =.325 1. 


e e BG 7 
„ 10: 9 285717 29 5 8 27 
3 6 8 


A's advantage=/ 5 19 — 23, anſw, 


7. Two merchants have various kinds of goods to barter, 
A hath 735 yards of Indian ſilk, at 8s. 6 d. per yard ready 
money, and in barter 10s. alſo 532 canes, at 38. a- piece 
ready moncy, and in barter 3s, 4d. and 16 pieces of mullin, 
at 41. a- piece ready money, in barter 41. 10s. B hath ſcar- 
Jet cloth, at x1, per yard ready money ; glaſs manufacture, 
at 18. 8d. per pound ready money, and a finer kind at 28. 
4d. per pound; how many yards of cloth, and pounds of 
each kind of glaſs, of all a like numb: cr muſt B give A, ad- 

vaucing his goods Proportionally alſo in barter ? 


5 

A's Indian ſilk 735 yards, at 38. 6d. is 312 7 6 
Canas 532, at 36. 79 16 

Mullin 16 pieces, at 4. 64 = — 


4. 456 3 6=456-175 
B's 


yh + Ay Lets 7 


o 
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. „ . 

B's ſcarlet cloth, 1 yard - = „ 
Glaſs manufacture per Ib, - e 
Ditto finer ſort = - - — 4 ͥ4— 


11 4 21.2 


. 1.2) 45 5.175 (380 of each ſort of B's things, the 
anſwer. 


8. A and B barter; A hath 100 yards of broad - cloth, 
worth 12 8. a yard ready money; but in barter he will have 
13s. 6d. and will alſo have + of the barter, value in read 
money; B hach ſugar at 8d. a pound; how-much ſugar ought 
B to deliver, and how is it to be raiſed to equal the barter ? 


100 yards of cloth, at 13s. 6d. per yard, is 671, 5s. 
4007 5 


16 16 3 ready money, 16.8125 J. and 12s, =61. 
.6)16.8125(28 yards. Allo 8 d. 2 0 
Then 100 — 28 4 = 7147 yds. which at 12 8. is 431. 3s. 
033) 43-1575 9d. =43 1875 
3 431975 
03) 38.8687 5(12627 ferc, pounds of ſugar. 
Alfo 12s. ; 8d. :: 13-5S. : 9 d. advanced price of the 


ſugar, 


9. A has kerſeys at 41. 5 8. a piece realy money; in bar- 
ter they are charged by him at 51. 6s, each, and half of that 
required down ; B has flax at 3d. a pound; how ought he 
to rate it in truck, not to be hu:t by the extortion of A? 


Firſt, 51. 68. — 4 l. 5s. = 11. 18. gain. 2) 5l. 68. (21. 


138. paid. 


Then 41. 5s. — 21. 138. 2 1 l. 12 8. = 384 pence, va- 
lue of the half remaining. 


And 11. 12s. +11. 1s. = 21. 13s. = 636 pence, made 
of the half remaining. 


IN. 636 :: 3: 473: the anfwer required, 


10. A hath 40 pair of ftockings, at 3s. a pair ready 
money, or 38. 8 d. in barter; but he is willing to diſcount 
three 


K „„ —_——_ oe Er 
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three per cent. of his barter price, to have 3 of it paid in 
ready money; how many yards muſt he deliver with the 
money A requires, and what is the rate of his cloth to equal 
the barter ? 
Firſt, 100 — 3= 97. and 3s. 8d. . 183 l. allo 10s. = 
81. 
: 100 : 97 :: 182 : 17783 = barter price after the diſcount, 
And 40 X 17783 = 7.1131. value of the ſtockings at the 
ſaid price. 
4)7-113 (1.7783 = 11. 15s. 6+d. ready money. 
15) 1.7987(11.85 pair in value. 
40 — 1185 =28.14 pair, at 38. is 4.2216. 
5) 4.2215 (8.443 =B yards, 1 quarter, 3 nails, nearly, 
15 1783 :. 5 :. 594 11s. 10.6d: the advanced price 


ol the broad- cloth. 


11. A let B have a hegſhead of ſugar, of 18 hundred 
weight, worth. 31s. for 425. the hogthead, + of which he 
is to pay in cailiz I hath paper worth 14 s. the ream, which 
It is agreed {hail bear no more than 15s. 6 d. and at that rate 
truck tor the reſt; how ſtood the account? 

| „ .- bh . 
2 71 „ 37 16, advanced value. 
1 11 27 18, real value, 


18 cv/t. ſugar, at 0 


AL 9 18 advanced his ſugar, 
3) 37 16(121. 125. ready money, and 25 J. 4s. in paper. 
1 AD 26 
Then 158. 6d. = 25 148. = => and 25 l. 4s, = 7 f. 


As . 2 126. 32 


12. A barters with B 40 lb. of cloves at 6s. a pound, 
ready money, and 7s. 6d. in barter, but is willing to loſe 
10. per cent. to have 33 ready money, what is the ready 
money price of a yard of velvet, delivered by B, at 11. 1s. 
to equal the barter, and how much was delivered ? 

Firſt, 100—10 =90, and 7s. 6d. = .375. 


As ico: ge:: 375: 3375 = 6s, 9d. = A's: barter 
price, when 10 per cent. is deducted. 49 


eee 
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40 X +3375 13.5 = 131. 10s. value of the cloves at 
6s. 9d. 

2 oh =1.05) 13.5 (125 yards of velvet B muſt deliver, 

6.75:6:: 21: 18.6 = 18s. 8 d. the ready money, price 
of the velvet. Q. E. F. 


I am beholden to the ſagacious Alexander Malcolm, 
teacher of the mathematics at Aberdeen, for the foregoing - 
as well as the 7th, 8th, and foth queſtions, and ſome others 
in this work; who, after exploding the miſtakes of their 
firſt propoſers, points out, and fully demonſtrates the above 
method to be true, 


13. A has 50 broad-cloths, at 111. 10s. apiece; but in 
change requires 131. taking wool at 2s. 6d. per ſtone of 
B in return, that was really worth but 4s. 2d. a tod; the 

ueſtion is, how many ſacks of woo! will pay for the cloth, 
and which of the dealers has the better in the bargain ? 


| HY I, 
13 — X 50 = 650, advanced value of the broad-cloth, 


11 10 X 50 = 575, real value. 


75, gain by the broad-cloth, 


äüQ2]2—ꝛ— — — 


s. d. 8. d. 
2 GX 2 2 5 =, advanced value of the wool per tod. 
— 4 2, real value, 


f, = 10 per tod gain, or 54d, per ſtone, 
28. 6d. = .125 : 1 : : 650: 5200 ſtone. 
1 1 ow = 26) 5200 (200 ſacks of wool for ſive pieces of 
oth. 
7705200 hoon, ut 5 d. per ſtone profit. 
| s. d. 


51 433 1 8 


{| 108 6 8, gain by the wool, 


Therefore 1081. 6s. 8d. —751. = 331. 6s. 8 d. B' 
clear gain by this affair. % " 


14. A has 100 ream of paper, at 88. ready money, which 
in barter he ſets down at 10s. B, ſenſible of this, has 


pamphlets 'at 6d. apiece, ready money, which he ade- 
Ce quately 
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quately charges, and inſiſts to have over and above 3 of the 
price of thoſe he parts with in ſpecie. What number of 
books is he to deliver in lieu of A's paper, what caſh will 


make good the difterence, and how much is B the gainer by 
this affair ? 


As 8s. : 108. :: 6d, : 75d. advanced price of B's pam- 
phlets. 


25 3] 100 reams of paper. 
20 
1x 20 


41 


450. 3 4 { value of the paper. 


„12 10s. B to have in caſh, 


40, value alſo of B's pamphlets. 
* 40, ſixpences in Il. 


1000, pamphlets to be delivered. 
. gol. — 121. 10s, = 271. 108. what they then ſtood 
him in; ſo that the advantage to B was 121. 10s. 


15. A and B barter; A hath 140 lb. 11 oz. of plate, at. 
65. 4d. per ounce, which in truck he rates at 7s. 2d. an 
ounce, and allows a diſcount on his part to have J of that in 
ready money; B has tca worth 9s. 6d. the pound, which 
he rates at 11s. 2d. When they come to firike the ba- 
lance, A received but 7 cwt. 2qrs. 18 lb. of tea: pray what 
diſcount did A allow B, which of them had the advantage, 
and how much, in an article of trade thus circumſtanced ? 


o 2. 8. d. 02. . 

x» 3169 t at 6 4 7 ee at 7 2 

| ADE 168 503 11 4 

s = 8 

| 84 11 — — . 
— { 605 18 10, its advan- 


ced value. 


L 535 93, real value 

. of A's plate. 

605 J. 18 8s. 10 d. — 535 l. 9s. 8d. = pol. gs. 24. 
. L 
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„ . . 
3) 605 18 10 


— 86 11 35, prompt N 
— — et. qrs. Ib. d, 


519 7 67 7 2 18, a1 9 - per Ib. 


cit. qr. gr. 1b. „ d. — 
5 2-30, * 11 2 3 16 — 
8 7 
41 9 -4 26 12 — 
7 | 2 
31 5 4 93:42 
2 * 
3 62 10 8 372 8 = 
* 26 12 — 
— — 7 12 — 
437 14 8 N 
31 5 4 ——— | 

8 18 8 407 11 2, real value of B's tea. 

1 8:4 _ 


—— nn 


479 1 =, advanced value of B's tea. 


L 519 7 65 — 4791. 18. =401. 68. 65d. diſ- 
— 470 11 =- count allowed by As 


111 16 67 
2 A's advantage by the riſe of his plate. 


-£ 41 - 4%, B's whole advantage, Q. E. F. 


16. A, with intention to clear 30 guineas on a bargain 
with B, rates hops at 16d. per lb. that ſtood him in 10d. 
B, appriſed of that, ſets down malt, which coſt 20s. a quar- 
2 5 an adequate price; how much malt did they contract 
or! 

As 10d. : 16d. : : 208. : 32 8. advanced value of the malt. 

32 — 20 = 12, B's gain per quarter, 
Guineas 30 X'21 = 630 ſhillings. 
12) 639 (521 quarters = 420 buſhels, the anſwer, 
C2 17 
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17. A and B truck; A has 14 cwt. 81 lb. of Farnham 
hops, at 21. 19s. per cwt. but in barter inſiſts on three 
guineas ; B has wine worth 6s. per gallon, which he raiſes 
in proportion to A's demand. On the balance A received 


but a hogſhead and a half of wine, pray what had he in rea- 
dy money! 


cwt. Ib, . 
14 81 at 3 3 
7 
22 1 
2 
cwt. qrs. Ib. 
44.2: IS =: 
E 
- 0 — 156. 
8 - :»: .& 
- - 61 — 1 
£46 7 64 


—— 


As 2.95 : 3.15: 3: . 320339, advanced value of one gal- 
lon of wine. | 

1 hogſhead of wine = 94.5 gal. X .320339 = 30.272. 

30.2721. = 3ol. 5s. 55d. advanced value of the wine. 

*.* 46l. 7s. 64 d. — gol. 5s. 55d = 161, 28. 1d. 

18. A, in order to put off 520 ells of damaged Holland, 
worth 5 s. an ell, at 6s. 8d, propoſes, in caſe he has half 
the value in money, to give B thereon a diſcount of 10 per 
cent. the reſt A is to take out in ſaffron; which B, appriſed 
of the whole management, rates in juſtice at 30 s. the pound: 
pray what was it really worth in ready money; and what 
quantity of ſaffron was he to deliver on the change? 

3 720 ells. 


40, adnanced ] value of the Holland. 


24, diſcount. 


— — 


216, remains. 


SK. 


1 ——_ 


1 08, paid in ready money. 
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+,* 216: 144 :: 308. : 208. per pound, real value of 
the ſaffron. f | 
And 1.51. : 11b. :: 108: 72 lb. the quantity delivered, 


Q. E. F. 
SSP0SSS$H ISHS ISSSODSDEDEIED 


CHAPTER VI. 


SECT, I. 
EX W HA N A 


XCHANGING the coins of one country into thoſe 
of another, is like the buſinefs of bartering commodi- 
ties (that is) it conſiſts of finding what ſum of one country 
coin will be equal in value to any propoſed ſum of another 
country's coin; and in order to perform that, it will be ne- 
ceſſary to have a true account at all times of the juſt value of 
thoſe foreign coins which are to be exchanged, as = are 
compared in value of our N coin; for the par of ex- 
change (as the merchants call it) differs almoſt every day 
from London to other countries; that is, it riſes and falls, ac- 
cording as money is plenty or ſcarce, or according to the 
time allowed for payment of money in exchange. 

If our purchaſes and payments in foreign countries exact. 
balance their purchaſes and payments in ours, there will be 
juſt enough of bills on the one to clear accounts with the 
other; ſo that in this caſe the exchange on both ſides will 
be at par; that is, one who gives money in one country, 
will receive as much in the other in weight and ſtandard. 

If a nation ſupplies us with more than it takes from us, 
or if we pay that nation more money than it pays to us, 
there will be a balance againſt us, which we muſt neceſſarily 
pay; in order to which, the demand for the money of that 
nation, or its bills of exchange, becomes greater among us 
than the quantity to ſupply that demand, which raiſes the 
value of their money or bills, and lowers ours; or in other 
Words, puts the price of their money above par, and ours be- 

low it, which conſtitutes what we call the courſe of exchange. 
From hence we may naturally infer, 


I. That the courſe of exchange betwixt two nations is a 
herald, which proclaims publickly the ſtate of commerce and 


Cc 3 money- 
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money- negotiation betwixt them, and which of the two is 
indebted to the other. 


II. That the nation which is indebted hath the diſadvan- 
tage in commerce and money-tranſactions ; and that the one 
which hath the balance in its favour hath in every reſpect 
the advantage. 


III. That the balance of trade naturally imports ſpecie, and 
renders money at home more valuable abroad; whereas, on 
the other hand, when the balance is againſt a nation, their 
ſpecie is exported, and becomes thereby leſs valued. 


The Engliſh ſtandard for gold coin is 22 carats of fine gold 
and two carats or 7 of alloy. | 

In the royal mint a pound of ſtandard gold is divided into 
44 parts, each a guinea, at which rate a guinea will weigh 
5 penny-weights, 9.4382 grains, 

The Englith ſtandard for ſilver is x1 02s. 2 pwts, of fine 
ſilver, and 18 pwts of alloy, in the pound . 

The pound weight ſtandard filver is divided into 62 parts, 
each a ſhilling; ſo that a ſhilling will weigh 3 pwts. 20. 9 gr. 


A TarLE of the proportion of the value in ſeveral nations of the 
world between gold and ſilver, taken from Poſilethwayt's Uni- 
verſal Dictionary of Trade and Commerce. 


gold. ſilver. 


In Japan one ounce of gold iss -"'-= - ,11 8 
U „„ 1116 
Mogul empire — 11 | | 12 

18 
JJ!!! REP "np ho mens 188415 
Spain and Portugal - - - - - - | x14.8 | 16 
But as they 1cquired a premium of ſix per F 4 
cent. on payments in ſilver, it reduces it to , |S 
Eiiglannaaa 3 15: 


Explanation and »fe of the following TABLE of coins (viz.) 


One pound troy 7 2 C12 ounces. 
one ounce - - {'s 20 pennyweights, 
one pennyweight | = ] 24 grains. 

 W 


one grain 20 mites, 


: 
1 
' 


* 
h ; 
| 
7 
— 
4 
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The firit column expreſſes the fineneſs of the aſſayed piece; 
the P. ſignifying better, and the W. worſe than the Engliſh 
ſtandard. 

The ſecond column is the abſolute weight of the piece. 

The third column its ſtandard weight, or its quantity of 
ſtandard metal. 

T he fourth column its value in Engliſh money. 

Ex. gr. in the ſecond article of ſilver coin, the new Seville 
piece of eight is 14 pwt. in the pound worſe than Engliſh 
ſtandard weight; 13 penny-weights, 21 grains, 15 mites of 
ſterling filver, is in value 43 pence, and 11 decimal parts 
of a penny. 

And in the firſt article of gold coin, the old Louis d'ors is 


half agrain worſe than Englith ſtandard ; its weight 1s four 


penny-weights, 7 grains, 8 mites of Engliſh ſtandard gold, 
and its value 16 thillings, 9 % pence. 

The par of exchange between Engliſh and Dutch money 
is eaſily found, thus: as by Sir Iſaac's table, the ducatoon 
of Holland is worth intrinſically 65.59 0. Engliſh ; which is 
received at the Bank at 60 ſtivers, or three guilders, and con- 
ſequently is equal to 10 {hillings Flemith ; therefore, by the 
rule of three, as 65.59d. Engliſh is to 10s. Flemiſh; ſo 
is 240 d. in a pound Engliſh, to a fourth number, which 
will be found to be 36.59 8. Flemiſh ; and ſo much Bank mo- 
ney at Amſterdam ſhould be received for one pound, or 240 
pence ſterling. 


CC 4 Sir 
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ENGLAND with HoLLAND, FLANDERS, and GERMANY, 


The bank of Amſterdam is the moſt conſiderable in Eu— 
rope; and as buſineſs therein is negotiated by transfer;, mij- 
lions may be paid in a day, without the intervention of any 
cath z vrhich is of the greateſt conſequence imaginable in ex- 
pediting trade; and is productive of ſo great ſecurity, that 
bank payments is reckoned from 3 to b per cent. better than 
payments in cath, although a premium is allo allowed the 
bank for every depoſite. 

The Hollanders keep their accounts in florins or guilders, 
ftivers and pennings, or in pounds, ſhillings, and pence 
Flemiſh, divided as the pound ſterling. 


8 pennings) (prot. - 
2 grots | ſtiver. 
© ttivers- | ſhilling. 


20 ſtivers make one 4 florin or guilder, 
22 florins | Tix-dollar, 
6 flotins | | pound Femiſh. 
5 guilders } | ducat. 
Exchange is made with London from 30 to 38 ſhillings 
Flemiſh, for one pound ſterling. 


CASE l. 
Given the ſum due in one country coin, and that payable 
in another country coin, to find the rate of exchange, 
R UL E. 


As the ſum due : is to that paid or payable : : ſo is an 
unit of the firſt; to the value of an unit of a {econd. 


1. A merchant at Amſterdam paid 150 guilders for 131. 


15 8. received by his correſpondent at London: What is tlie 
value of a guilder ? 


As 150 guil. : 13-751.: : 1 guil. : 18. 1cd the anſwer. 


2, If I receive in Londen 678 J. 15 8. 94d. for 11731. 


145. 10 d. Flemyh, due at Rotterdam; what is the rate of 
exchange? 


As 678. 790625 J. ſter.: 1172.74161. Flem. :: 1: 11. 145: 
7d. Flemiſh, for 11, Na 7416 4 


N. B. 


2 
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4 
by 
fe 
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. 
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N. B. That the country in whoſe money the courſe of 


exchange is reckoned, bas always the greateſt advantage the 
lower the courſe of exchange runs. 


CASE. 


To reduce Flemiſh pounds, ſhillings and pence into guil- 
ders and ſtivers, 
R U L E. 


Bring them into pence Flemiſh, then divide by 40 (becauſe 
40 pence make one guilder) and the quotient will be guilders; 
and if any thing remain, divide it by 2 (becauſe two pence 
make one ſtiver) and the quotient will be ſtivers. 


3. In 11731. 148. 10d. Flemiſh; how many guilders ? 


11731. 14s. 10d, = 261698 pence. 
40) 281698 (7042 guilders, ꝙ ſtivers. 


By PRACTICE. 


ſtiv. 
1173 X 6= 7038 — 6 guilders being 11. Flemiſh, 
103. 3 + of 6 guilders, or 11, 
4% = 1 of 1 l. 
10 0. 5 $f 10g. 


Guilders 7042 9 ſtivers. 


4. In 7032 guilders and g ſtivers, how many Flemiſh pounds? 
guil. ſtiv. 
60 7042 9 


1173 - , remains 5 guilders, 9 ſtivers. 


„ . 
3 guilders = 10 — 
1 guilder - 3 4 
gien i 


£ 1173 14 10, the anſwer. 


CASE 
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CASE III. 


To reduce ſterling into Flemiſh money. 


RU LE. 


As one pound fterling : is to the given rate of exchange 
:; ſo is the given ſterling : to the Flemiſh ſought. 


& If I pay in London 678 J. 158. 94 d. what may I draw 
my bill for on Amſterdam, exchange 11. 148. 7 d. per 
pound ſterling f 


As 11. : 1.729161. Flem. :: 678.790625 : 1173746 
11731. 145. 10d. Flemiſh, 


By PRACTICE. 


2720678 15 9; 
339 7 19% 
$1135 15 14 
6 10 19 4+ 
2 16 04 


—ͤ— 


1173 14 97 Flemiſh money, the anſwer, 


7 


CASE IV. 


To reduce Flemiſh money into ſterling, 


RULE. 


As the given rate of exchange: is to one pound ſterling : 2 
fo is the given Flemith : to the iterling required, | 


— | 6. Change 


4 
7 
* 
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6. Change 11731. 14s. 10d. Flemiſh into ſterling ex- 
change, at 245. 7 d. per pound ſterling. 
„ © I Js 
34 7 1:3: 1173 14 10 
X 12 20 


— — — —ũ4jAd 


415 23474 
12 


2d 6 ts ee et i ef oft ws <a $a - 


„ 
415) 2816980678 15 95 


7. Ig 


* 
1 
5 


— — — 
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7. In 1036 I. Flemiſh, exchange at 348. 41 d. how much 
ſterling 5 | | 
S. 0 0 


34 "4: 5:8 2: 1036 
12 6 


{12 6216 gilders. 
- os 20 


825 12430 ſtivers 


4 
1 


825) 497280 (602 15 3; ſterling, 
2280 


039 


8. In 5877 florins 17 ſtivers banco, how many pounds 
Rerling, exchange at 32 8. 10d, ? 
„ „ hi lor. ſt. 
32 10 1 5875 17 
12 20 
394 117517 ſtivers. 
3 
394 ) 235034 ( 5961. 108. 8d, 
3803 
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+. 
1 
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+ 
N 
22 
"% 
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WE 
4 
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„ 
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Agio ſigniſies the difference of the value of current money 
and bank notes in Holland. Venice. Ko. which in H Id 
is from 3 to 6 per cent. in favour of the notes; alſo the re- 
ward given for the changing one coin, or ſpecies of money 
for another, 


AS E V. 


To turn current money into banco, 


RU LE. 


As 100 with the agio added to it : is to 100 :: fois any 
given lum current: to its value in banco. 


9. In 3758 florins, 15 ſlivers current, agio 55. per cent. 
how many pounds ſterling, exchange at 35 s. 11 d.? 


As 20 ſtivers make 1 florin . florin = 121 ſtivers. 


flor. ſtiv. flor. flor, tiv. 
Then as 104125 : 100: 786 15 


al 
20 29 
Bur —U—ꝓPͤꝓ 
2092 75175 
2 2 
Q-. I Ge 2 
4185 Pence 150 55 
. — Har. Civ, 
11 6 „ * 
41097 [-< 25080 (3592 12 banco. 
7480 
58750 
1 
I. 850 
245) 
20 


D d 2 ; Alſo, 
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8. G, I., fog, mir. 
Alſo, as 35 11 : 1: : 3592 12 
431 79152 
2 
— |, s. d. 
431) 143704 (333 8 42, anſwer. 
1440 
1474 
181 
20 
3620 
172 
12 


CASE VE 
To turn banco into current money, 
As 100 : is to 100 With the agio added :: fo is any 
given banco : to its value Curreat, 


10. In 4:61. 8s. ſterling, how many rix dollars current, 
agio 45, Cachange 30s. 1; d.? 


35 
2456 8 
2228 4 
2114 2 


? 3 
+ 22 16 47 
„ 

0:4 7 57x 
* 6 


— —— äç— — 


4049 4 7: 
. | 


5) 0392 


—__ _ 


Rix dollars 978 24 ſtivers banco. As 


** ne ms. Ee oa a ras 
At ere ol * 1 , 


FR « 

2 : 

* 

£© 
* 
Be 
| 

4 

* 
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R. D. ſt. 
As 100: 1043 :: 1978 24 
1 50 


5000 837 9 1 


602468 
296772 
791392 


5.000) 82792. 388 


—— ———— 


8) 16589.87 6 | 
) 10559 An 


2069. 9847 = 2069 49 current. 


11. If by remitting to Holland, at 31s. 9d. Flemiſh per 
pound ſterling, 5 per cent is cained ; how goes the exchange, 
when by remittance I clear 1o per cent.? 


318. 9d. =1.5875 1. 


As 105: 1.5875 :: 110 
110 


105) 174.6250 (1.653095 = 11. Flem. 13s. 37 grots, 
anſwer. 

What is ſaid above may be ſufficient for reducing the coins 
of any country into ſterling, and to render the following ex- 
amples, and buſineſs of exchange in general, obvious to every 
common Capacity. 


HAM BUR GH. 


2 deniers gros | ſol lubs. 
12 deniers gros or 
ogg gat „ 
16 ſols lubs 52 © 4 Mark ME 
2 Marks Mx. one . lar. 
3 Marks | rix-dollar = 48 ſols lubs, 
livre gros or pound Flemith, 


or 120 ſols lubs = 20 ſols gros. 
Dd 3 12. Re- 


| 
| 

1 
li 
'T 


OT 


— , ,, , ,, r ½m) - 
—— 3 2 * j - — 


OE SOS > 


— 


| 
| 
| 


t1 4 


— +. 4 to: ank 7 

S N 147 los Tubs Suk money of Ham. 

4 r ng 11101 Ii id. CACLAILLE at 32 
* 


id HKer uns. 
ww} 


ry *%y 
. 2 
* 

+ Vs 


hirds of den. 


1164) 


12 
5 
1 
3 
—U— — _ 
ee 
49 
Cf) 
K 


35 


— 


T [ 
245 


9 © 2 
* „ af 


3102 
8342 


— 


194 
20 


3880 


388 
12 


4656 


—— — 


71. 38. 4d. ſterling, 


1 . « bo ' ; 5 
022 (127 3 4, the anſwer, | 


Book IT, 


1 5 Fon 4 ”” 2 
«2». i. wo WE 4 —— 
0 * Or 4 2 


deniers. 


„ 


how many Hamburgh 


42 4, being 5 of 127. 
C200 


: 
1 


g 6 of 32% nearly. 


200411. 1 q, denicrs gros. 
/ p - — 


ä!U—ä—ä—ẽ —  — 


Livres 


— 
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Livres 205 IT 9g 
L marks in one livre, 


102 8, for ; livres. 
3 12, for } of 71 marks, 
— 6, for of 60 ſols. 
= 3, for Z of 6 deniers. 
— 12, for ; of 3 deniers. 
M“. 1541 14, fols lubs, the anſwer and proof of the 
— foregoing example. 
14. In 7501. 148. 7d. ſterling, exchange at 32 8. 8d. 
how many rix-dollars banco of Hamburgh. ? 


„ 
750 14 7 
375 7 3% 
AS: 3 IF 


Ry = SS 


1226 3 9 Flemiſh. 


2 And 3 ſols gros 18 0 
tf d 2 1 Ols. 
— Q deniers — 5 
2452 — 


R. D. 3065 23 ſols. lubs, the anſwer. 


15. In 3065 rix-dollars, 23 ſols lubs, how many pounds 
ſterling, exchange at 32 8. 8 d.! 
s, d. J. it. R. D. S. L. 
A 32 10 1 * 3065 2 
1 3 


392 deniers. 9195 
16 
147143 ſols Jubs. 
2 


392) 294286 (7501. 148. 7d. anſwer. 
1988 
286 
20 


$720 
1800 
232 

12 | 
2784 D d 10. In 
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16. In 584 rix-dollars, ꝙ ſols groſs flight money, agio 
per cent. exchange 35s. 85: d. how many pounds ſterling? 
1 rix-dollar being 48 ſols lubs. , = 27 ſols lubs. 

R. D. S. G. : 
104 27 : 100 :: $84 : 9 
48 8 
832 4681 ſols gros. 
4'6 6 
5019 ſols lubs. 28086 
| 100 


5019) 2508600 (559 R. D. 28 S. L. bance, 


29910 
48150 


2979 


N 26860 ſols lubs. 
4 
857) 107440 (125 J. 78. 4d. ſter. anſw. 


17. In 1075 MF, 14 ſols lubs current, agio 8 per cent. and 
384 dollars, 2 ſols grots flight, agio 47 per cent. exchange 
355 7 d. how many tix dollars banco, and pounds ſterling ? 

i a — *- 2 : . Ag 


eee 
PP n - , 
n _—_ 1 gs BN r 6 


5 
14 
F 
[ 


© - sf TS OT”. 
2 1 47 oe df ft nun Is 
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Mx. S. I. Mr. 1083 = 108 ſt. 6 ſols lubs. 
As 108 6: 1co :: 1075 14 ſols lubs. 
16 | 16 
1734 37214 
X 100 


OY Mk. 8. L. D. 
1734) 1721400 (992 11 1 banco, 


16080 | 
| 4740 
Dol. Dol. S. L- — 
1044 = 104 28 1272 
2 ſols gros. = 12 16 
30352 
3012 
1278 
Dol, 8. Le Dol. . LE 
104 28: 100 :: 384 12 
| 5. 
768 
1152 
12300 
100 | 
3356)1230000 (366 16 bancs, 
R. D. S. L. R. D. S. L. 22320 2 
As 71: 1 :: $75 11+ 21840 — 
16 48 — 733 Mx ban. 
e a 1740 992 112 
120 4500 32 — 
3 3) 1725 112 
— 3408 
240 27611 5112 575 117 banco, 
2 — 
IF. s. d. 54528 


24-0) 5522.3(230 1 6 ban, 20968 


s.: SS + HE © 832 
2 7:14 12 210 3 $ —.— 
12 


20 
427 4601 
12 


427) 55218 (1291. 6s. =} d. ſterling, anſwer, 
Amſterdam, 
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18. What flerling doth the invoice on the other fide 
amount to; viz. 8:3 gilders. 6 pennings, at 348. 6 d. Fle. 
miſh ior 1 |. ſterling? | 

hs 4; J. Flem, 
C 
12 20 
414 16460 
2 
414) 32921 (791. 10s. 44d. the anſ. 
3941 


— — — 
215 
20 


128 
4.320 


100 


FPR. AN N. C. E. | 
England exchanges with France on the crown of thres 
livres Tournois. „ 65 tels Frengn, and gives peiice, Rer- 
ling, more or leſs, for this exchi1ge crown, 


12 deniers . 
20 ſols make one here of France. 
3 livres ecu Or CIown. 


The exchange between France and other countries are 
more variable than any, owing to the frequent alteration of 
their coin; which is fo great, that Mr, Poiticth waite aftirms 
he has known, in the ſpace of a few years, che crown or 
ecu of three livres from 5 d. to near God. Enplith ; but 
that the firſt indeed was payable in their bank- notes then 
(viz. anno 1720) in great dilcred't: ſo thut there can be no 
other way of aſcertaining the part of exchange with that king- 
dom, but by an actual aſſay, and weighiug tueir ſpecie at 
the times, | 


19. In 


412 


19. In 271. 16 
ecu ; how many li 


d. 
As 311: 3: 


20. In 5731 crowne, 45 ſols, how much ſterling, ex- 


change at 214 per 
Cron. 


ENU HAN GE. 


Book II. 


s. 8 d. ſterling, exchange at 31f d. per 
vres Tournois ? 


liv. 


22 


45 


Clown? 
crowns. o's. 


1: gig * $720 

8 60 

249 343905 

| 249 
3055145 
1375020 


— r — 


1427205 


45 ; 
I crown = 60 denicrs, 


1; 8400- pence ſterling. 
148,0 81 


J. 743 6 8, ſterling, anſwer. 
—ʒ— — : 


21, Sup- 
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21. Suppoſe Paris owes London 4186 livres, 7 ſols, 5 de- 
niers, and remits the ſame ſum to London at 31-3 per crown. 


Jive ſols. den. 
3 39 1 


X 20 

253 83727 

X 12 

1004729 

253 

3014187 

5023645 
2009458 

80 254196437 
9 377455 
8 353050 


12 441 3155 pence ſterling. 


— ——— 


20) 3977. 7% 


— — —  ——— ————— — 


L 183 17 71 ſterling, anſwer, 


— 


22. What comes 175.96 quintals to, at 2 liv. 17 ſol. 7 den. 
per quintal, of 100 lb. per invoice on the next page? 


liv. ſols. den. 


506.62075 = 506 12 5 
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23. Three hoghſheads of Graves claret, at 50 crowns per 
tun, per invoice. 


crowns, 
50 
N-.:Y livres in one crown. 


2) 150 

75 
20 puncheons of prunes 505 12 5 
Charges 193: 4 2 


What comes livres 714 16 6 to, at 21 per cent. 
22 
142913 = 
7 3 3 
17.87 1 3 
20 
17.51 
12 
ͤ— liv. ſols. den. 
6.15 Anſwer, 17 17 6 


24. What ought the 175.95 quintals of prunes to weigh 
in London, one quintal at Bourdeaux being 110 lb.? 


quint. 


175.96 
110 


cwt. qr. lb. 


112) 19355.6 (172 3 7, Weight in London. 
815 


25. What 


Y © 
4 % N is 1 ws 8 
n — , 
32/44 45d EIA 3 X 
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25. What comes 732 livres, 13 ſols, 11 deniers to in Lon- 
don, at 57 d. per crown at Boudeaux? 
liv. er. den. 
60: 5711732 13 11 
12 20 


——i5— — 


72⁰ 14653 
12 


15 Y- — "x 5 1 =” CET 
„„ „ 


2 175847 
E 572 


5 1230929 
4 870235 
$7923-5 
— — 12) 
720) 1011120 25 (140437 
291 a 
312 2007170 34 
4 240 On 
24 „ 58 10 3; 
4 — — 
| a” 


24 


I. 


4 Maravedis 3 or 
25% Maravedis plate 


8 Quartas, or "th 
+0 


| { Quartas, 


24 Maravedis vellon - - \ eue ; Rial vellon, 
16 Quartas, or = 
34 M has A plate | Rial of plate, 
8 Kials of plate - L Piſo, piaſter, piece of 
5, or dollar. 
IN. B. A rial vellon is 12 of a rial of. plate, and 7. of 
* piaſter. 5 6 


E e 26. Re- 
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26. Reduce 1387 piaſters, 3 rials, 3 maravedis of Spain, 
into pounds, &c. ſterling, ot England, exchange at 453. 
ſterling piaſter ? 

piaſt, ri, mar, 


1357 3 3 


6934 =+ 
7 2 11387 piaſters. 
3 = - 09 of : Jof the exchange. 


+ = 3 maravedis 


— 


12104299; 
20] 5374 11 


_— 


263 14 114, the anſwer. 


27. In 5721. 18s. 9d. how many pieces of 5, exchange 
at 425 per piaſter? J. s. 
1 I :: 572 18 9 


20 
"341 11458 
I2 

137505 

8 


piaſt. ri. mar. 
341) 1100040 (3225 7 13, the anſwer. 


170 
884 


9 * 


28. In 
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28. In 274 dollars, 4 rials, 7 quartas, how many pounds 
ſterling, exchange at 48 d. per dollar? 
dol. ri. qr. 


274 4 7 
48 
2192 
1096 
24 = 4 rials or exchange. 
24 = 7 quartas, 


14031781 


20] 1098 27 


£ 54 18 25 


29. In 58794 quartas, how many pounds ſterling, ex- 
change at 403 d. per plaſter ? 


1 ps. 3 d. quartas. 


8 : 401 :: 58794 
16 8 321 


— — c —_—— 


128 321 £53794 
117588 
176382 
eee 147444 81147444 
07 — 
952 120 18430! 
568 — 
567 20] 1535 101 
554 — — 
42 Anſwer, £ 76 15 101 


30. What is the brokerage of 15066 rials of plate in the 
invoice following, at 2 per cent? 


rials. 


4) 150.66 
377, brokerage, 


e 2 e Ix; What 
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31. What is the commiſſion of 15147. 8 rials of plate, at 
21 per cent.? | 
rials. 


151.475 
2.5 


757375 
302950 


378.6875, or 378 rials commiſſion, 


32. What ſterling money does the whole 15526 rials of 
plate in the invoice following amount to, exchange at 52d, 
ſterling per piece of 3? 


15526 rials of plate. 


12100919 


20 8409 11 
6 8. . 
420 9 11 ſterling, the anſwer, 
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Moe 
Portugal exchanges with London on the milrea, and Lon- 
don gives from 60 to 66 pence ſterling for the ſame, 
400 reas - - cruſadoe. 
100 reas, or 24 cruſadoes | make ONE J milrea. 


33. In 2729 cruſadoes, 372 reas, how much ſterling mo- 
ney, exchange 62 d. per milrea ? 


cruſ. reas. 


2729 372 
400 


1091.972 
58. 2d. 


3455 . 
181 10d. being g of 1091 milreas. 


2 7 = 31d, being + exchange for 500 | reas 


2 —43 = 7 or double exchange for 400 
2+ = 5 of 400 = 40 
1: = Z of 40 = 20 þ eas 
I—= Zof 20=10 


20) 5641 10 


— 


£ 282 1 10d, ſterling, the anſwer. 


34. In 7541. 18s. 6d. ſterling, now many cruſadoes, ex- 
change 64d. per milrea ? 
d. mil. I S, d* 
6411 75418 6 
2 20 


129 15098 
12 
181182 
2 
2809 | | 
22 129) 362364 (2809 milreas. 
— — 1043 
5618 1164 
1404 3 


cruſadoes, the anſwer. 
70222 7 35. What 
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35. What ſterling money does the invoice following, Viz. 
187 milreas, 686 reas amount to, at 40 reas for 3 d.? 
mil. rea, ; 


401187.0866 Rem. 62 of 3d. or .?, of 1d, 


IT 4692 


: 58 13 I ſterling, the anſwer, 


Alſo 2) 175.150, at + per cent. 
is .875, brokerage. 


And 176.025, at 3 per cent. 
* 3 


is 5. 280, commiſſion. 


5 E e 4 | Oporto, | 
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F 


In St. George's bank at Genoa, accounts are kept in 
piaſters, or PCZZCCs, which are divided into ſolidi and de— 
nari, as the pound ſterling 

But ſome merchants keep their accounts in lires, or liras 
ſolidi, and denari, eryided as before, which money is only +. 
in value of the bauk money. 

The exchange runs from 45 to 54d. per piaſter. 

36. In 784 pez 198. 6d, lire money, how much money 
of exchange ? 

per. 8. d. 
5)784 19 ©, lire money. 


155 19 10, exchange money, anſwer. 


i 37. Reduce 156 pez. 198. 10f, exchange money, to 
es. 


pez. . d. 
156 19 10% 
5 


— 


784 19 6, lire money, anſwer. 


38. London is indebted to Genoa in 17101. 16s. 4 d.; 
for how many pete s may Genoa value on London, the 
exchange at 471 d.? 

d, Io: Rn a as # LP, 
47-2895: 1:::1710- 106-4 = 821192 
. . 
pezzoes 8644 2 6, anſwer. 


— — 


39. Genoa is indchted to London in 8644 pez. 28. 6d. 
for how much ſterling may London value on Gcnoa, the 
exchange at 471 per pezzoc ? 

„ 


6) 004.4 3 6 


— — 


8)1440 13 q, for 40d. 
2) 180 1 8 5 for 5 
GO — 103, ſor 23. 


1710 16 4, anſwer. 


— — 


40. Lon- 
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R 40. ety draws on e for 1710 l. 16s, 4d. ſterling i 
ow much lire money will pay the d 
230 ne plate] y pay raught, Exchange at 
Ys Th 

1710 16 4 
| 5 times 45. in a pound ſterling. 
Pezzoes 8554 1 8 of exchange, 
5 livres in a pezzoe, 


42770 8 4 lire money, anſwer. 


LE U H O NN. 
N. B. At Leghorn a dollar is valued at 6 livres, at Genoa 
but five. 


12 denarii ſoldi. . 
20 ſoldi make -! — a, or piaſter of Leghorn. 


58 ſoldi roſſi. 
24 groſſi ducat. | 
In Leghorn accounts are kept in piaſters, ſoldi, and denaji 
divided as at Genoa. Some likewiſe keep their accounts in 
liras, or lires, divided as the piaſter; but this money is only ; 
of the money of exchange. N 


41. In 2781. 175. 9d. ſterling, how many pezzoes of 
Leghorn, exchange at 47. per pezzoe ? 
d. pez. S d 


* on 2 17 9 


379 5577 
12 


6933 
— 


379) 535404 (1412 pez. 16 ſol. 9 den. anſwer, 


357 42 Lon 


by, 
* 
. 
* 
N 
. % 
# Wd 
. 


; g FS [2 3 "IO" A G7 3 
2 OO 5a $6 en 
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42 London is indebted to Leghorn in 7456 piaſt. gs. 6d. 


lire money ; what ſterling ſtands as an equivalent in the Lon- 
don merchant's books, the exchange being at 491 d. per 
piaſter ? i 

piaſt. s. d. 


60 7456 9 9 


6) 1089 1 11, money of exchange. 


| 181 10 93, at 40d. 
26 6 13 
42 95 
4 4 44 
1 4 83 
— 11 4 


8 w 80 


£: 226 7 1, anſwer. 
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43. At 115 ſols per piece of 3, viz. the foregoing in- 
voice, how much ſterling may Mr. Hourd credit his factor, 
exchange at 45. 6d. ſterling per piece of „! 


liv. ſols. den. 
2782 2 © 
20 


115)35622.5(309.76087 pieces of 3. 
+ ORs 
875 
700 
1000 
800 


339.76087 
61.952177 

7 +7 4402 | 
69.6062 = 69 I. 13s. 11 d. ſterling, the anſwer, 


—— U — —ͤ — — 


Proviſion cf 1729 liv. 5 ſols. at 3 per cent. 
liv. 
17.2925 
3 


51-8775 = 51 liv. 17 ſols. 6 den. proviſion, 


VN: VB. 


Money of exchange is always underſtood to be that of 
ducats in bank, which is imaginary, 100 whereof make 120 
ducats current money ; ſo that the difference betwixt bank 
and current money is an agio of 20 per cent. Though the 
brokers have invented another agio to be added, which is 
more or leſs, according to bargain, 


The courſe of exchange of a ducat of the bank of Venice 
is from 45 to 50d, ſterling. 


44. Ve- 
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44. Venice draws on London for 2850 ducats, 10 ſols 
103+ deniers banco, exchange at 455d. per ducat ; 
much ſterling will pay the draught? 
| | duc. ſol. den. 

6)2850 10 1014 
8) 475 1 94, at 40d. 
59 7 9, at 5d. 
7 8 $73 at $. 
L 541 18 F, at 454, anſwer. 


how 


45. Reduce 1459 ducats, 18 ſols, 1 denier d'or bank mo- 


ney of Venice, into ſterling money, exchange at 473 d. 
ſterling per ducat ? 


duc. ſol. den. 


1459 18 1 
47% 


b p ; 
3647 = 15 IVE 
237, for 10 ſolidi. 
43» for 2 | 8 
253 for 1 20 5809 21 
3 for 1 denier. bo 2 


"69710, pence ſterling. { 290 9 22, anſwer, 


— — 


46. Venice is indebted to London in 4789 ducats, 198. 
3d. current money; how much ſterling may London draw 
for, agio at 20 per cent, when the exchange is at 4s. 1d. 
per ducat banco ? | 

gue. . d. 
6: 5: : 4789 19 3, current money. 
5 
6) 23949 © 3 
10) 2991 12 84 
2) 399 3 3' at 2 
19) 11 7;, at 1 
12) 199 11 7;, at 1 
16 12 74, at 1 
er 
— 1 When 
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When London exchanges on the piece of foreign money, 
as the French crown, Venetian ducat, &c. London ought to 
remit when the exchange is low, and draw when it is high, 
to negotiate with zyantage. The reaſon will be obvious for 
1001. will go tarther in purchaſing ducats, crowns, milreas, 
&c. when the courſe of exchange is at 40 d. than when it is 
at 50 d. and 100 crowns will go farther in psying a debt due 
by France to London, when the exchange is at 32d, than 
when it is only at par. 


POLAND and PRUSSIA, 


3 ſhillings, or 18 phenningen) [ groſch. 
3 groſch - - | ditkin, 
2. ditkins : - =... ſixer. 
ſix ers [make | tymph. 
+ groſch - - - f one} ach de halbers. 
4 ach de halbers - - florin or gilder. 
3 florins or gilders | current q gon 
| 4 gilders - = = 4 [ ſpecie * 
Danzick and Koningſberg exchange with London by way 
of Amſterdam and Hamburgh, 270 Poliſh groſch being = 11. 
groſs banco in Holland, 110 Polith groſch being = 1 rix- 
dollar banco of Hamburgh. 
47+ Let 5850 florins be changed into ſterling money, 270 
groſchi Poli per pound Flemiſh and 33s, 4 d. Flemiſh per 


ound ſterling. 
4 K G. P. flor. 
270 : 1: : 5850 


« 


9] 5359 

so Flemiſh. 
$35. 4d. : 1 :: 65 
12 4 


2 
0 


400 12000 
X 12 


400) 155000 


o ſterling, the anſwer, + 
L 39 g 2 
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EU-$S$:1-4, 7 


3 copees C aitine, * 4 
10 copecs --| gricvener. 1 
25 copees - => ones pol politin. ; 
2 polpolitons - | poltin. 9 
2 poltins - = rubble, 4 
2 rubbles - =} { ducat, 


The Ruſſian rubbles are converted into florins current 
money cf Amſterdam, and the current into bank money, ac- 5 
cording to the agio of three or five per cent. and bank money 
into fterling, according to the courſe of exchange between \ 
England aud Amiterdam, 


49. In 45/5 rubbles, 46 copecs, exchange 122 copccs per 
TIX-C0:'ar Current, agio three per cent. and 345. 7 d. Fle- 
miſt per pound ſterling, how much ſterling money? 

rub. cop. 


f - w 
4975 40 
100 
rix dollars. 
7 \ — -,f 7 25 / 3 
122) 467540(33232.34 426 


1916172130 | 

766468852 ; l 

4580 86065 florins current, 
103 : 100: : 9580. 86065 


192, 93% 6.005 (9301. 80545 florins banco. 
310 40 


&C. I R E- 
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EN TL N. 


In Ireland accounts are kept in pounds, ſhillings, and 
pence Iriſh, divided as in England; but having no coins of 
their own, they are ſupplied by the different countries with 
which they traffic. 

The par of exchange between England and Ireland is 
1061. ſterling for 108 J. 6s. 8 d. lrith, or 18. Engliſh = 
13 d. Iriſh. 

The courſe of exchange is from five to 12 per cent. ac- 
cording to the balance of trade. 


49. London remits to Ireland 787 1. 153. ſterling; how 
much Iriſh muſt London be credited, exchange at 11 per 


cent.? 
178 15 6 I 
; / 18 al for ho cent. 
— 19 8 


L 879 6 6, the anſwer. 


— — 


© O 


50. Dublin draws upon London for 8791. 6s. 61d. Iriſh, 
exchange at 114 per cent. how much ſterling muſt London 
pay Dublin, to diſcharge this bill ? 

| 111.625 : 1co : : 879.32604161. 

111.625) 87932 69416(787.75 = 7871. 158. 
919510 
865104 
837291 
559166 


AMERICA AND TRE WEST-INDIES. 


In exchange with our colonies in America and the Weſt- 
Indies, accounts are kept in pounds, fhillings, and pence, 
divided as in England, and their money is called currency. 

Ihe ſcarcity of caſh obliges them to ſubſtitute a paper 
curreacy for canpiog on their trade; which being ſubject 
to caſualties, ſuffers a very great diſcount for ſterling in the 
purchaſe of bills of exchange. 


Ft 51, Phi- 
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51. Philadelphia is indebted to London 15751. 145. gd, 


currency ; what ſterling may London reckon to be remitted, 
when the exchange is 75 per cent.? 
As 175: 100:: 1575 J. 148. 9d. 
By dividing the two firſt terms by 25. 


cur. ſt. J. s. d. 
As 7:4: 1575 14 9 
4 

776302 19 — a 


Anſwer, 900 8 55, ſterling. 


52. T ondon receives a bill of exchange from Philadelphia 
for 900 JI. 85. 53d, ſterling; for how much currency was 
London ors e 1 being at 75 per cent. ? 

9 Vs 
970 8 5y 
450 4 2, at 50 per cent. 
225 2 17, at 25 per cent. 


12 


— 


! ; 
Anſwer, { 5575 14 , currency. 


— — — — — —  - 


53. London conſigns to Virginia goods, per invoice, a- 
maunting to 5781. 195. 6d. which are fold for 8471. 155, 
6 d. currency ; what fterling ought tlie factor to remit, de- 
ducing five per cent. for commihon and charges; and 
what does London gain der cent. upon the adventure, lup- 
poting the exchange at 30 per cent. f 

130 + 5 = 135 2 5 9 & 3 
135 100 847 15 6 
10 


95 5951 10 8 
£{ 627 19 7, to be remittcd. 
—$57% 10 6. conſigned, 


2 19 — 14 ſterling, gained. 


1 2 
578 573490 6208 4%403 = 8ʃ. 98. 31d. per cent. 


54. Vir- 


— 


oh, EE 7 % . 2 f 7 , £24 . _ a "$7 Fo "Re 
OE Gaoad bo LEE eee 


5 8 1 : 
e 


& > 
* 


e eee 


1 N 
wa - 5 2 © 
eee 


; 
7 
* 
ba, 

. 


Chap. VI. SturTE AR IT RATIO of EXCHANGE. 435 


54. Virginia is indebted to London 575 l. 19s. 6d. ſter- 
ling; with how much currency will London be credited at 
Virginia, when the exchange is 33; per cent, f 

„ 1 /- 
31575 19 6 
191 19 10 


Anſwer, C 767 19 4, currency. 


* * M K M RN MK MMM MMM ENTS, 


S'E C116 
SIMPLE ARBITRATION of EXCHANGE. 


HEN a factor has orders from his employers to remit 
a certain ſum of money to any place, and then draws 
upon the laſt place to ſome other; as the par of exchange is 
continually fluctuating, there may happen to be a loſs in the 
executing one part of the commiſſion, and a gain in the other 
part ther-of ; which the ſkilful factor ſhould endeavour (if 
poſſible) ſo to improve to the benefit of his employer, ta 
make the gain ſuperior to the loſs; or in caſe the negotiation 
would be to his conitituent s Joſs, he may write to him for 
new orders, or wait till the cou:fe of exchange be more in 
his favour. 
Arbitration of exchange may be performed by one or 
more operations in the rule of three, 


1. V, of Amſterdam, draws upon X, of Hamburgh, at 
67 d. Flemiſh per dollar of 32 ſols Lubeck; aid on Y, of 
Nuremberg, at 70d, Flemiſh per florin ot, 65 crutzers cur— 
rent. If V has orders to draw on X, in order to remit to 
Y at the ſaid prices, how would run the exchange between 
Hamburgh and Nuremberg ? 


6:9. : 32 ter, : : 70d. : 3032 ſols Lubeck per florin. 


2. M, of Amſterdam, orders N, of London, to remit to 
O, of Paris, at 54d. ſterling, and to draw on P, of Ant- 
werp, for the value, at 33; ſhillings Flemiſh per pound ſter- 
ling; but as ſoon as N received the commiſſion, the exchange 
was on Paris at 54;d. per crown: pray at what rate of 

Ff 2 ex- 
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change ought N to draw on P, to execute his order 
and be no loſer ? . 
6 . 8. d. 
Reciprocally, 54: 33.5. :: 54.5 
54 


1340 
1675 


54.5)1809.0{ 33s. 2 70d. Flem. the anſwer, 
1740 
105 
12 


— 


1260 


170 
3. T.ondon changes with Amſterdam on par at 33's, 
Flemiſh, for one pound fterling ; Amſterdam changes on 
Middleburgh, at 2 per cent. advance: how ſtands the ex- 
change between London and Middleburg ? | 


Flem. I. 
As 100: 10253 331 = 1.6 
1.6 
99612 
680 
102 


100) 170.0 (1. 7 l. Il. 148. Fl. per Ib. ſter. 


4. Amſterdam changes on London at 348. 4 d. per pound 
flerling, and on Liſbon at 52 d. Flemiſh for 400 reas; how 


then ought the exchange to go between London and Liſbon ? 
. . d. d 


A 34 4 = 412: 2403: 52 
| 52 


412)12480{ 30.2; pence for 400 reas. 
120 


*,*301%7 X 21 = 754,56. ſterling for 1000 reas. 


5. Qs 
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5. Q of Amſterdam, remits to R, of Paris, 2000 crowns, 
91 pence Flemiſh per crown, at double uſance, or two 
months, and pays „ per cent. brokerage z with orders to re- 
mit him again the value at 93d. per crown, allowing at the 
ſame time + per cent. for proviſion : what is gained per cent. 
per annum, by a remittance thus managed ? 


100; : 100: :91 : 901 = 9035273 4. 
100+: : 100: : 03 : 927357 = 92128 

Thus 92442924 — 99431339 = 14252 

„. 2: 1239337 :: 12 : 10338339, the anſwer. 

6. A, of Paris, draws on B, of London, 1200 crowns, 
at 55d. ſterling per crown; for the value whereof B. draws 
again on A, at 56d. ſterling, beſides reckoning half per cent. 
did A get or loſe by this tranſaction, and what? 

G.. „% . . . I. 
411200at 4 7 As 100: 5::27 


— 5 


210 
'-Þ | 
2 4 
— 
* 
57 
© 3 


3} 240 | — 
1 30 100) 137.5 = 1. 78. 6d. 
5 —— — 
F 275 = = 5 
1 7 6 commiſſion. As 56 : 1 : : 66330 
— 56) 166330 (11842. 


L 276 7 6 = 66330 pence. 
. 1200 — 1184725 =1535 A's gain by this tranſaction. 


7. A, of Amſterdam, owes B, of Paris, 2000 florins of 
current ſpecie, which he is to remit him, by order, the ex- 
change god. per crown of 60 ſols Turnois, the agio of the 
bank being four per cent. better than ſpecie z but when this 
was to be negotiated the exchange was down at 891d. per 
crown, and the agio railed to five per cent. what did B. get 
by this turn of affairs ? 


Florins 2000 x 40 = 80009 Flemiſh pence. 
92.5) 80000 (883.977 | 
89.5) $0000 (892.8558 | crowns T urnois. 


Crowns, a 
As 105: 100: : 893.8558: 851.2912 : 
104 : 199 : : 882.9787 : 849-9787 F agio accounted. 


er. f J. den. 

Difference 1.3125 =1 18 9 in fa- 
— » ur of B. Q. E. F. 

Ff 8. Bu 
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8, But arbitration of exchange may commonly be more 
readily performed by a numetical equation; viz. Let us 
{uppole that the exchange between London and Amfterdam 
15 at 34s. 6d. for 11. ſterling; and between London and 
France 313d. ſterling, for x ecu or crown. 

Jo had the proportional atbitrated price between Amſter. 
dam and Paris, 

Make the following numerical equation; 
viz. I crown Paris = 312d, ſterling, 
And 240 ſterling = 245. od. = 4146. Flemiſh, 

the right-hand numbers conſtitute (by being multiplied 
continually into one another) a general dividend; the lett. 
hand a general diviſor, the quotient of which will give a true 
ſviution to the queiiion, | 

But theſe may be reduced in lower terms, or leſs propor- 
tional numbers, by ovlerving the axiom in reduction of 
vulgar fractions. 

[| Fer. S 31 

2240 d. = 34 x 6d, = 414 
| 
| KD 


Flem pence, 
= 54122, the anſwer. 


| [127 0 66 $26: 
5 4. X 490 = $8 
This operation is thus performed: 

313 X4 = 27, which place under the line on the ſame 
de, and place 4 on the other ſide to balance it, 

Divide 240 and 414 cach by tix, and the quotes will be 
40 and fg; which place on the fame f14e with their dividends, 
canceliing all numbers as they are done with. 

The reit are ſo plain and eaſy, it needs no explanation. 

9. Again, ſuppoſe the exchange between Paris and Am- 
ſterdam is at 54423, and on London 311; the proportional 
ar bitrated price between London and Amlterdam is required! 


J. ter. d. 
: = 1. 


bs 8703 
12 4 


6 
6 12 
cr 703 x0 $2578 = 414 Flem. pence = 34s. 6d. 


127 127 1 
E 


** 
5 
Pg 
4 
7 

b 2 * 
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The foregoing operation is performed thus : 


2: 160 = 8763 placed underneath, and 160 ſet on 


the other fide to balancé. 
Then 313 4 = 127, to balance which place 4 on the 


other ſide. 
Then I perceive, that 160 and 240 are each diviſible by 
o, the quotes whereof are 4 and 6. | 
Laſtly, finding 4 on each ſide, they cancel each other. 
You are deſired, as before directed, to cancel every fi- 


gure as it is done with. 


1 


10. Laſtly, exchange Amſterdam on Paris at 544533, and 


Amſterdam on Londun at 34s. 6d. what is the arbitrated 
price between London and Paris ? 


. 3 127 
3 crown Paris = Af 2921 2 31222314. 


34s. 6d. or 477 d. = sd. 92 


— — —— 


17698 3763 The common meaſure of 
2 3 the fraction being 23. 
133 29 
6 I 
11. London cxchanges on Amſterdam at 348. 9d. for 11. 
ſterling, and on Liſbon at 5s. 55d. per milrea ; what is the 
arbitrated price between Amſterdam and Liſbon ? 


1 cruſado Liſbon = {gg reas. 
geg reas = gz d. ſterling. 


Z44d, ſterling = 34 9g =417 Flemiſh pence, 
$ „ 
5 7 
43 Yes 
; 
16 N 
7 


„N20 : 
. =4532d, Flemiſh, for one cruſada 


Liſbon, 


Fry | 12. Am- 


| 
l 
1 
18 
1 
1 
| 
=" 
l 
| 
| 


_—_— 
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12. Amſterdam exchanges on Liſbon at 4532 Flemiſh 


pence, and on London at 34s. 9d. what is the arbitrated 


price of exchange between London and Liſbon ? 


1 milrea gg reas. 
. 1 cruſado = 4go reas = 4#532d. Amſterdam, 
417 d. Fl. = 24 d. ſterling. 


F; 2919 
2 
139 $5 
8 Fs 
5 
I 2019 * 5 * — 72975 


730 * 5 1442 * 659d. ſterling per milrca, 


N. B. The common meaſure of the fraction being 139. 


13. Liſbon exchanges on Amſterdam at 453% per cruſado, 
on London at 58. 5;:d. per milrea, what is the arbitrate 
price between London and Amſterdam ? | 

T1. ſterling = 248d. ſterling. 
655 ſterling = Aggg reas Portugal. 
48g reas . = 45:2 Flemiſh pence, 


775 ; 
! 


8 28 
103 5 
7 8 
3 417 


Here the anſwer comes out exactly 417 Flemiſh pence, or 
345. 9d. of Amſterdam ; and this will frequently happen, 
and the operation performed on the thumb- nail by the ex- 
pert accomptant. 


Theſe examples prove the truth of this method in regard 
to each other, | 


14. Amſterdam hath orders to remit a certain ſum to 
Cadiz; at the time of this order Amſterdam can remit to 
Cad1z at 94 d. per ducat of 375 maravedis, and London to 
Dadiz at 38 d. per piaſter of 272 maravedis, Quere, wh.ch 
vill be moſt acvantageous to Amſterdam, to remit directly 

to 


« * 
7 5 
4 
[4 * 
«4 
11 
by 
| 7 
1 © 
| . 
4 5 
7 
+ * 
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to Cadiz, or by London, the exchange between Amſterdam 
and London being 35 ſt. 10 guil. per pound ſterling? 


{74 maravedis = 38 d. ſterling. 
145 d. ſterling = s. 10 guil. = {20 d. Amſterdam, 


— 3 


136 — 
74 19 
8 43 
— 125 


128 102128 
a 2 = og die pence Amſterdam 


for 375 maravedis; which is 18s. 84d. for every 100]: 
ſterling in favour of Amſterdam ; viz. 
941 


r 86489, nearly. 


As 94.75: 93.86489 : 100: 99.086584 = 991. 18. 31d. 
Then 100 l. — 991. 18. 31 d. = 18 8. 84 d. as above. 


CEC rere 


SECT. in. 
Compound ARBITRATION of ExcH¹ANGE. 


HEN the price of exchange is given betwixt one 
country and another, betwixt that ſecond and a 
third, and betwixt that third and a fourth, &c. to find the 


arbitrated price between the firſt and the laſt, obſerve the 
tollowing 


KD LE. 


Place the antecedents in one column, and the conſe- 
quents in another, to the right of the antecedents, ſo as to 
form a numerical equation in the algebraic way of analy{is, 
in which the firſt antecedent and the laſt conſequent, to 
which an antecedent is required, muſt always be of the 
tame denomination or ſpecies; the firſt conſequent muſt be 


of the fame denomination with the ſecond antecedent ; the 
| ſecond 


—— — 


a —— 


n -. ” — 
— — 4 
B mn 0 APY IPO — 
Fw —_— 
. 


Cl 
1 
\ 
4 
+ 


— — 
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ſecond conſequent with the third antecedent, &c. through. 
out. Tf a fraction is anrexed to any of the numbers, both 
the antecedent and conſequent mult be multiplied into the 
denominator of that fraction, and the proportion will ſtill 
be the ſame, The terms being thus diſpoſed, cancel the 
quantities that are the {ame on both fides of the equation, 
and abridze ſuch quantities as are commenſurable; then 
multiply all the antecedents into one another for a general 
diviſog, and all the conſequents for a general dividend, 
aud the quotient will be the anſwer, or value of the ante- 
cedent required, 


I. Suppoſe London to remit 59001. to Spain, by the way 
of Holland, at 35s. per pound; thence, by the way of 
France, at 5$ zrcies per crown; thence to Venice, at 1c9 
crowns per 69 ducats banco; and from Venice to Spain, at 
369 maravedis per ducat banco; how many platters of 272 
matavedis will ic amount to in Spain, excluſtie of charges! 


anteced. conſeq. 
1 pound = 478 d. Flemiſh. 
8 grotes = 1 crown. 
165 crowns = 69 ducats. 
1 ducat = 20 maravedis. 
27 maraved I plaſtcr, 
How many piaſters for 5001. ? 


— — 


Theſe reduced, will be, 


4 
1 
. 
1 45 
3 

500 


K 7 = 2875 457 = 2875; nearly, the anſwer, 
27 | 


2. A banker in Paris remits to his factor in Amſterdam 


_ — 


455 crowns Tournois; firit to London, at god. per crown; 
from London to Rome, at 65d. per ſtampt crown; from 
Rome to Venice, at ico ſtampt crowns for 140 ducats 
banco ; from Venice to Leghorn, at 100 ducats banco for 100 
piaters of Leghorn; and ſrom Leghorn to N 

le- 
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" 4 * 893 — 
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a ws 7. 6 hf F —_ * a 
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05 Flemiſh pence per piaſter, how many guilders banco will 
ve received at Amſterdam ? 


anteced. conſeq. : 
1 crown Paris = 38 d. ſterling. 
(Id ſterling == 1 crown Rome. 


Tos crowns Rome = 4s ducats Venice. 
100 ducats Venice = Ig piaſters Leghorn, 
1 piaſter Leghorng 86 pence Flemiſh. 

455 crowns Tournois. 


— — — 
——— — 


13 6 
5 7 
91 
3 do dba Fad Fr — = 25:84 Flemiſh pence, 
13 | 
And 40): 5284 


Anſwer, 632 guilders, 2 ſtivers. 


2. A merchant of London hath credit for 1360 piaſters 
of Leghorn, from which there is advice that a remittance 
can be made at 50d. per piaſter. The London merchant, 
tinding he could make no more by drawing for them, 
orders them to be remitted in the following manner; viz. 
firſt to Venice, at 94 piaſters for 100 ducats banco; thence 
to Cadiz, at 320 maravedis per ducat ; thence to Liſbon, at 
630 reas per plaiter of 272 maravedis; thence to Amſter- 
dam, at go grotes per crulado of 400 reas; from thence to 
Paris, at 56 grotes per crown; and laſtly, he brings them 
home at 311d, per crown: what will be the arbitrated 
price per piaſter between London and Leghorn, and how 
much will be received at London, without reckoning charges ? 


anteced. conſeq. 
4 piaſters = xgg ducats banco. 
1 ducat = 37g maravedis. 
27/7 maravedis = 67g reas. 
400 reas 80 grotes. 


56 grotes = 1 crown. 


3 crowns 94 pence ſterling = 31 X 3. 
What = 1 piaſter? l : 


— —_ — 
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33 1 9 1 % 
3 5 7 
W ; 
8 * * 4 

3 1 

8 * — 1 


3 2 5rd. per plaſter, 
J. 


8 
1360 piaſters, at 55% d. per piaſter = 312 10 
Ditto at 50 d. per piaſter = - - S 283 6 


Gained by the negotiation FL 29 3 


Amſterdam being to remit to London 7501. Flemiſh, 
he firſt ſends it to France, at 54d. per crown; from thence 
to Venice at 100 crowns for 56 ducats banco; from thence 
to Hamburgh, at 1co grotes per ducat; from thence to 
Portugal, at 45 grotes per cruſado of 400 reas; and from 
Portugal to London, at 58. 3d. for 1000 reas; and ſuppoſe 
the commiſhon, &c. at each place be half per cent. quere, 
how much ſterling money mult be received in London; and 
whether more or leſs, than if it was remitted directly from 
Amſterdam to London, at 35s. 6d. Flemiſh per pound 


ſterling ? 


5 pence == 1 crown. 
gg crowns = gs ducats banco of Venice, 
1 ducatV. = xs grotes Hamburgh, 
45 gr. Ham. 460 reas Portugal. ; 
agg teas == B3 f 
Igo Flemiſh, at 351 8. per pound teri. 1 
1 2 ü 
& 7 
77 28 . 
9 36 
— 10 


1 7 D 2 


* 2 "Wo 2 ay + 2 7 IX n Wks I - , 
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2X7 X 28 X 10 3920 


9 9 


= 435-51. ſterling. | 
* .005 n per cent. at Port. 


— 
. 


3518. = 1.775 Flemiſh —2.17 


433-37 
1.775) 750.000 (422.5352, JI X 005 = | per cent. Hamb. 
had it been remitted di- 
realy to London = - « 9 2.1668 


1 
* 


431.2109 
. 005 ; percent, Venice, 


X oo = per cent. Paris. 


2.1453 


426.9095 received in London, 
422.5352 direct remittance. 


Anſwer, 4.3743 4. 78. 53d. Lon- 
don gains by the remittance above. 


$S$$$$$4$$$5*4S$4 3+ +SSSSS$SS$SS 
er. 


Compariſon of WEIGHTS and MEASURES, 


merchant) to be acquainted with the weights and mea- 
ures of the different countries where he deals; to facilitate 
which knowledge, I have in the following pages exhibited 
authentic tables of the conformity which weights and mea- 
ſures in the moſt noted trading places in Europe have with 
one another. 

I. Suppoſe 100 Ib. of Amſterdam be equal to 1001b. of 
Paris; and 100 Ib. of Paris to be 1501b. in Genoa; and 
109 lb. of Genoa to be 701b, in Leipſick; and 1001b. of 

| Leipſick 


I: is a my neceſſary way (of great importance to the 
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Leipfick to be 160 lb. in Milan; how many Milan pounds 
will equiponderate 548 Ib. Amſterdam? 


Ib. Ib, 
106 Amſterdam = 100 Paris. 
429 Paris - - gs Genoa, 
08 (Jenoa - - = 70 Leipſick. 
og Leipſi K - ggg Milan. 
Quere, Milan - = 548 Amſterdam? 


—ä—— — 


. 
12 
7 

2 


548 X JX 7 N 2=23016 
25) 23016 (9205 Milan, the anſwer, 


2. If 7 aunes of Paris make q yards of London, 36 yards 
of London 49 aunes of Holland, 7 aunes of Holland 9 braces 
of Milan, 3 braces of Milan 2 vares of Aragon, 5 vares - 
of Aragon 2 canes of Montpelier, 9 canes of Montpelier 
10 canes of 'T houlouſe, and 4 canes of Thoulouſe g canes 
of Troyes, in Champaigne; how many aunes of Troyes 


will meaſure 100 aunes of Paris ? 


J aunes of Paris = 
36 yards of London 

Z aunes of Holland 

3 braces of Milan Z vares of Aragon. 

F vares of Aragon Z canes of Montpelier. 

g cancs of Montpelierz Ig canes of Thoulouſe. | 

4 canes of Thoulouſe = 9g aunes of Troyes. 

How many aunes of Iroves= 100 aunes of Paris? 


> — — 


g yards of London. 
4g aunes of Holland. 
g braces of Milan. 


I e 


I 3 
2 1 


_ = _ — = _ — 


— — 


10 X 3 = 300 dividend. 2) 300 (150 aunes of Troyes. 
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A TABLE repreſenting the conformit 
with each other, taken from Poſilethwait's Commercial 


. 
pr" 


WercnTts and MeASuREs, 


Book II. 


which the long 


The ells of Amſterdam, Haer- 


lem, Leyden, the Hague, Rotter- 
dam, and other cities of Holland, 
as well as the ell of Nuremberg, are 


equal among themſelves. 


They are 


alſo comprehended under the ell of 
Amſterdam, as that of Oſnaburgh 
is under that of France and Eng. 
land; and the ell of Bern and Bali! 
under that of Hamburgh, Frank- 


fort and Leipſick. 


— 


100 ells of France and England 


rod ells of Antwerp and Bruſſels 


Too Ell; of Breſlan, in Sileſia +» 
105 ells of Dantz elle 


100 ells of Sweden or Stockholm 
100 ells of St. Gall, for linen - 
100 ell, of St. Gall, forcloth - 
100 ells of Geneva 


Ez Z YN ZO NU 


P 109 canes of Genoa, of 9 palmos 
Q 100 canes of Rome 
K 109 vares of Caſtille and Biſcay 

S 10 varies of Cadiz ind Andaluſia 
T 100 vares of Portugal or Liſbon 
V 100 covedos of Portugal or Liſbon 
WW 100 brafies of Venice - - + 
X 100 breſſes of Bergamo, &e. 


Y 109 braſſes of Florence, Leghorn, &c, 


Z 100 hraiſcs of Milan 


100 yards of Engl. Scotl. and Ireland ; 


1-0 ells of Holland or Amſterdam 


100 ells of Hamburgh, Frankſort, &e. 


100 els of Berpue and Prantheim 


100 canes of Marſcilles and Montpclier 
100 cancs of Thoul, and Upper Lang. 
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meaſures of the principal trading cities of Europe have 
Dictionary. 
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Book II. 


the 


long 


with each other, taken from Poſtlithwayt's Commercial 


„ 


Continued. 


100 yards of England, Scotland, &c. 
100 ells of France and England 


100 ells of Holland and Amſterdam 
100 ells of Antwerp and Bruſſels 


100 ells of Breſlau, in Silefia 


100 ells of Dantzick 


co ells of Rergue and Drontheim 

100 ells of Sweden or Stockholm 
K 100 ells of St. Gall, for linen - 
L 100 ells of St. Gall, for cloth 


M 1co ells of Geneva 


A 

B 

C 

D 

E 100 ells of Hamburgh, Frankfort, &c. 
F 

G 

H 

I 


N 100 canes of Marſeilles and Montpelier 
O 100 cancs of Thoulouſe, &c, - + 
P 1co canes of Genoa, of g palmos - 
Q 1oo canes of Rome - = « 
R 100 vares of Caſtille and Biſcay - 
S 1c0o varcs of Cadiz, &c. 
T 100 vares of Portugal or Liſbon -< 
V 10e covedos of Portugal or Liſbon 
W 700 braſſes of Venice 


X 100 braſſes of Bergamo, &c. 


Y 1co braffes of Florence, &c. 


, roo brafſes of Milan 
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cities in Europe have 
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813 84+ 1024. 
90; | 933 1147 
914942 1152 
894 92 1122 
1184 122 149 
91 94 114. 
170 | 172+ 21 4 
2911 301 307: 
272 2804 | 3425 
333z | 3443 4205 
309 | 319 3895 
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1257179 157 
167, | 1725 2107 
102 1054 12854 
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97 | 109 122 
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3- Suppoſe you owe 100 anees of wheat at Lyons, and 
would know what quantity you would purchaſe at Macon 
to replace them, and have no other means of knowledge 
but the following; viz. 

3 ances of Lyons - - - == # ſetiers of Paris. 

1 ſetier of Paris - - - - = 2 buſhels of Bourdeaux. 
36 buſhels of Bourdeaux = Z# muds of Amſterdam, 
2 muds of Amſterdam — 46 ſanegas of Cadiz, 
zg ſanegas of Cadiz - - = g# ances of Macon. 

ow many of Macon - = gg of Lyons? 


OLE 6 
00 6...--:6:. 30 
EEC 2 
OS oe 109 


2 


2 X 19 X 20 = 760 
9) 769 (844 anees of Macon, the anſwer, 


4. Suppoſe a merchant of Hamburgh, not knowing the 
proportion between the ell of that place and yard of Lon- 
don, and having orders to procure $1 yards of cloth, of 
which 7 ells of Hamburgh muſt be bad for 31. ſterling 
how ſhall he diſcover how many pounds ſterling the 81 

ards will amount to, only by knowing that 7 ells of 

France make q yards of London, and 7 ells of Holland: 
make 4 ells of France, and that 1 ell of Holland makes 
3: of Hamburgh ? 

Note, ſince 1 = T;; conſequently, 5 = 6, which diſ- 

ratches the fraction. 
g yards of London = # ells of France. 
ells of France - = p ells of Holland. 
5 ditto of Holland = $ ditto of Hamburgh. 
7 ditto of Hamburgh = 3 pound ſterling. 
How much ſterling for 81 yards ? 
=» 8 6 - I 


- 
2 — — — - - - -_ 3 
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81 * 7 = 567, diviſor. 


2 X 5 = 10, dividend. 
*,*:6.7 = 561. 145. the anſwer required. 
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Arithmetical Collections 


AND 


IMPROVEMENTS. 
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BOOK III. 


Containing the more abſtruſe and curious part of 
ARITHMETICK. 


OOSOSSGICIISSOSSS α,Gb 426% 
"CHAPTER-I. 


A „ . l AP: BN 
W HEN corn, wine, ſpices, metal, &c. are required 


to be mixed together, the method of proportioning 
ſuch mixtures is called the rule of alligation. 


eee ecke ce ecke KKR be ebe 
% TEES: 
ALLIGATION MEDIAL. 


Y alligation medial the mean rate or price of any mix- 
ture is found, when the particula quantities and their 


prices are given. | 
RULE. 


Firſt find the ſum of all the quantities propoſed to be 
mixed, and alſo the ſum of their particular rates; then 
as the ſum of all the quantities: is to the ſum of all the 


rates : : ſo is any part of the mixture : to the mean rate or 
price of that part, 


1. A vintner mixeth 213 gallons of Malaga ſack, worth 
7s. 6 d. a gallon, with 18 gallons of Canary, at 6s. qd. 
a gallon; 134 gallons of cherry, at 5s. a gallon; and 27 


gallons of white wine, at 48. 3d. a gallon; what is a gal- 
ion of this mixture worth ? 


gal. s. d. 3 
zu OT ne 
18 - Canary at 69 6 1 5 
1312 Cherry: at 3 7 6 
27 White wine at 43 = = $5 14 9 
824 47 J. 
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I. TO * 9 = YOu 
10027 4 
5 9 — 8. d. 
2 14 = 


6: per gallon, the anſwer. 


—————_— th 


2. With 13 gallons of Canary, at 6s. $d. a gallon, I 
mixed 20 gallons of white wine, at 58. a gallon, and to 
theſe added 10 gallons of cyder, at 3s. a gallon; at what 


Tate muſt I ſell a quart of this mixture, ſo as to clear 10 per 
cent.? 


gal. | 8. d. I, 
Canary - at 6 8 - = 
white wine at 5 — 


ha 

WW 
1 
1 


8 

1 

z 

' 

1 
wh Þ 


10 - 'cyder - t 3 = = 
43 = 1772 quarts - - - - - £ 10 16 8 2 10.83 
— — 8 
10) 10.833 
1.083 : 


172) 11.916 (.06928 = 1s. 4.627 d. the anfwer, 
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ALLIGATION ALTERNATE. 


S when the particular rate of every ingredient, and the 


| mean rate, are given, to diſcover the particular quantity 
of each ingredient concerned in a mixture. 


R U L E. 


Place the mean rate ſo, that it may be cally compared 

with the particular rates; ſetting down the differences be- 

tween the mean rate and the particular rates, alternately» 

and they will be the quantities required, 4 
1. 
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1. A grocer would mix a quantity of ſugar, at 10 d. per 
pound, with other ſugars of 7:d, 5d. and 4+d. per pound, 
intending to make up a commodity worth 6d. per pound 
in what proportions is he to take of thofe ſugars ? 


* 


\./ (2) 
10 


IO 14 I 
7: I 6 7: 13 
: 5 >) 12 5 4 
4; 14 4; 13 


When one branch is linked to two or more other branches, 
the differences ought to be as often tranſeribed as it is fo di- 
verfly linked. 


(3, 5 
10 1 14 C10 141 + x [z! 
68 7: iz +1 422 68 7: I = 
S — JJ] 2 E 4 + 14452 
41 4 + 131541. 4: 4 4 
(5) (6) 
10 I+ +1 ]2; 10 I I 
eo) 7H fu 64 iz: 
5 + 4 5 4+ + 1215: 
4: 4 + 181531 43 15 54 
(7) 
10 14111234 
6 77 to .15 125 
5 471445 
41 4 ＋ 1257 


2. A proveditor for the army intending to mix wheat at 
458. a buſhel, with ryc at 38. a buſhel, with bazley at 25. 4 
buſhel, with peaſe at 18. 4d, a buſhe], and with oats at 
12d. a buſhel, is defirous to know in what proportion to 
mix them, ſo that the maſs may be worth 18. 8 d. per 
buſhel ? 8 

Ihere are divers ways of alligating or linking theſe num- 
bers together, viz. 


or, 

43 A 4 7 TIE 

30 \18 8:18 

398. I "| 8 

20 20 > 24. 4 118 
16 0 123k Ager 

N F£ % 

— 9 1 7 1 

- G”, 


16 
12 
48 14 
136 8 
20 24 8 
16 28 
12 16 + 4 
748 4 
36 4 
20 (24 8 
16 284-16 
n f 
48 | 8 
. 4 
204 24 8 + 4 
16 16+ 4 
12 128+ 4 
48 43 
3 [LETS 
204 24 4 
| 16 [22-16+4 
12 I 
8 8 
36s 
20 þ 24 Fog 
15 4 
12 28+16+ 
4s | 4+8 
36+ 8 
oh 8 
16 28 | 
122 . 
48 478 
'36 4+ 8 
20424 9 
| 16 28 + 16 
12 J/ [2$8+16 +4 
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4 8 
36 | 4 
20 £24 8 
16 
281+ 4 


Book III. 

| 8 21W 

8 2}R. 

iS 1B 

) 4 bi 
281 1110 
| 8 2 

4 + 3]R 

4 4 | 41 1B 
bi Wag 5b 
28+ 16 4411] 
| 4 +8|12] 30 

| 8 R 

21B 

28+16 44'11}Þ 

| 28 + 432] 800 
| 4+ 8 12] 2 
4 4] & 

4 | 11B 
2+ 16 + 4148|12jl 
28 lo 
1. 4 
4 | 

8 + 4 31 

23 +10+4]48|12]” 

4 ns 
i S] 21K 
4+3 fi i 

8 a 

16 419 

28 ＋16＋ 44801200 
8 210 
n 
8＋4 El 

28 + 4 I 
[23+16+4 40 
18 | | 21 W 
8+ 4 aft 

8 +4 |12| . 

46 ＋4 $ 

bee fs 
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+005 
er: (49 16SNT 
120 4 4 4| 1]:0 24 4783 12] 3B 
16 24574 18112 16 des, 1 126 
912 28+ 16 14111 12 [22 + 4 32 810 
48 4 14 1 48 | 4+3 feli 
36 8+4 |12] 3 36 4 +8 fili 
20 >24 $8 +4 (121 3] 20 >24 4+838 2B 
16 28＋10＋t— PY 10 28+16+414814|P 
12 [15+ 4 lzol 5 12 28+16+4 48141 


Here you have 24 different anſwers by the various ways of 
alligating or linking the prices together, which may be in- 
creaſed infinitely by doubling, tripling, &c. the quantities; 
or they may be leſſened by making the pecks, pints, or any 
leſs quantity. | 

The reaſon of theſe combinations, and the alternate 
placing of their differences, will appear from this plain con- 
fideration, viz. that whatſcever is loft by ſelling any quan- 
tity whoſe price exceeds the mean, is gained again on the 
quantity alligated thereto, whoſe given price is leſs than the 
mean. 

When two kinds of things only are given to be mixed, 
the rule of alligation will give but one anſwer, 


3. Suppoſe it is required to mix brandy, at 8s. per gallon, 
with cyder, at 1s. per gallon; ſo that the mixture may be 


worth 58. per gallon. 
17) 4 gallons of brandy. 
551 3 gallons of cyder. 


If three kinds of things are given to be mixed, the rule 
of alligation will give but one anſwer; but then (as might 
have been obſerved in mixture of two things) all numbers 
that are in the ſame proportion between themſelves, and the 
number which compoſes that anſwer, will alfo ſatisfy the 
queſtion, | 

But by an artifice explained by the ingenious Mr, James 
[)odlon, in the 18th edition of Wingate's Arithmetic, innu— 


merable other anſwers may be obtained, compoſed of num- 
bers in a dilferent proportion, 


4. Let it be requited to mix brandy, at 88. per gal- 
en, with wine at 7%, per galion, and cyder at 1s. pes 
: gallon, 
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gallons, ſo that the mixture may be worth 5 8. per gal. 
lon f 


$8 4 4 brandy. 
7 4 4 wine, 
I 3+2 |] 5 cyder. 


Now ſuppoſe, that if it be determined to uſe five gallons 
of cyder in the mixture; but to ule any quantity of brandy 
and wine that will anſwer the queſtion, 

Then may the 8 of brandy be increaſed or dimi- 
niſhed by 2; the difference between the prices of the wine 
and mixture, if at the ſame time the quantity of wine be 
diminiſhed or increaſed by 3, the difference of the prices of 
the brandy and mixture. 

Thus, 4 + 2 = 6 brandy, and 4 — 3 = 1 wine; fo 
that fix gallons of brandy, one gallon of wine, and five 
gallons of cyder, will alſo anſwer the queſtion, as may be 
caſily provided by alligation medial, 

Again, 4 — 2 = 2 brandy, and 4 + 3 = 7 wine, 

So that two gallons of brandy, ſeven gallons of wine, and 
five gallons of cyder, will alſo anſwer the queſtion, as may 

be proved. 3 | 

But inſtead of the numbers of the firſt anſwer, 4, 4 and 
5, larger numbers in the ſame proportion, viz. 12, 12 
and 15 were taken, the following eight anſwers would be 
found by increaſing and diminiſhing the quantities of 


brandy and wine, as above directed, the quantity of cydet 
remaining conſtantly 15. 


Brandy -13 + 10 - 14.. 12. 10> $5645: 

„„ % 0 1 - 1 - 103 $1 $6. 27 

Cyder. 15 15 15 15-4 19-15 116 15 15 

And if inſtead of theſe ſtill larger numbers in that propor- 
tion, or in proportion to any of the laſt found anſwers, be 
aſſumed, a greater number of other anſwers may be found. 

But if inſtead of ſuppoſing the quantity of cyder invari- 
able, the quantity of brandy be taken for ſuch; then an 
infinite number of anſwers may be ound, by continually in- 
creaſing the quantity of wine by 4, the difference between 
the prices of the cyder and mixture; and the quantity of 
cyder by 2, the difference between the prices of the wine 
and mixture. | | 

thus, aſſuming the ſecond anſwer, 6, 1 and 5, and 
Making 9 iin gallons of brandy in;ariable : 

Brandy 
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Brandy 5. 6. 6. 6. 6. 6. 6. 6. 6, &e. 
Wine 1. 5 9 . 13. 17. 21 « 25 . 29 . 33, &c. 
Cyder 5. 7. 9 . 11. 13. 15 « 17. 19 . 21, &c. 
Or by taking the third anſwer, 2, 7 and g, as the baſis, 
and making the ſeven gallons of wine invariable ; increaſing 
the quantity of brandy by 4, the difference between the 
price of the cyder and mixture; and the quantity of cyder 
by 3, the difference of the prices of the brandy and mix- 
ture : 
Brandy 2. 6. 10 , 14 + 14 + 22 . 20 . 30, &c, 
Wine . VVV 
Cyder 5 , 8. 11. 14. 17 . 20 . 23. 26, &c. 
When there are four kinds of things to be mixed, and 
two of them of greater value, and thc other two of leſſer 
value than the mixture, tne rule of alligation will give 
leren anſwers, as may be ebſerved by queſtion 1, in this 
rule; with any of which, or with any numbers in the ſame 
proportion, innumerable other anſwers may be found, con- 
filting of numbers in different proportion among them- 
ſeives, by making any two invariable, and changing the 
reſt in the manner as above, obſerving alſo the following 


RULE. 


The numbers by which the quantity of any ſimple is to 
be varied, is always the difference between the price of the 
mixture and the price of the other ſimple, which in any 
operation is conſidered as variable. 

Secondly, That if the fimples, which in any operation 
are conſideted as variable, be both of greater, or both of 
leſs value than the mixture, then, while the one is in- 
created, the other muſt be diminiſhed; but if one be of 
reater value than the mixture, and the other of leſs, then 
they muſt both be increaſed, or both diminiſhed. 


5. Let it be required to mix brandy, at 88. wine, at 7s. 
cyder, at 1s, and water at nothing per gallon, together 
io that the mixture may be worth 5 8. per gallon ? 

1 mall only alligate the ſeveral values of the ſimples to- 
gether by the following method : 


8 5 + 4 | 9 | brandy, 
5 D) 5 + 49 wine, 

f 3 ＋ 2 | 5 | cyder, 

OL 3 215 1 water, 


Now 
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Now making the wine and cyder invariable: 


Brandy 9 . 14 + 19 . 24 + 29 + 34. 39, Kc. 
Wine 9. 9+ 9 9+ 9+ 9 9, &c, 
Cyder %%% (4 
Water 5. 8 . 11. 14. 17 . 20 + 23, &c, 


Making the brandy and cyder invariable : 


Brandy 9g. 9.9 9+ 9+. 9 + 9, &c. 
Wine 9g . 14 . 19 + 24 + 29 - 34 + 39, Ke. 
G ͤů „ 5 „ 5 . 
Water 5. 7 + 9 11 13 + 15 + 17, &c. 


Making the wine and water invariable :. 


Brandy 9 . 13. 17 . 21. 25. 29 . 33, &c. 
Wine 9. 9+. 9. 9. 9» 9. 9, &e. 
Cyder $0 B os 12 14 6-17: 4:20 23, Ke, 
Water 333 5 » 5 . 5 5 5 * 55 &c. 


Making the brandy and wine ipvatiable : 


Brandy 9 9:0 
Wine) 9 . 3 . 9 
C yder 10ĩ uÿñ/ 
R 98 


Or taking four other numbers in the ſame proportion: 


As 9. 9 5 and 5, viz. 36 . 36. 20 and 20. 
Brandy 36 36. 39 36 36 35 36 36 
Wine 36 36 36 30 36 30 36 36 
Eyrder 40 33 30 26 20 © 18 10 5 
Water 4 8 12, 16, 20 24 28 34 


Laſtly, making the cyder and water invariable: 


Brandy, &c. 44. 42 + 40. 38 . 36. 34. 32. 30. 28, &c. 
Wine, &c. 24. 27. 30. 33. 36. 39. 42. 45 . 48, &c. 
Cyder, &c. 20. 20. 20. 20. 20. 20. 20. 20. 20, &c. 
Water, &c. 20. 20. 20. 20. 20. 20. 20. 20 . 20, &c. 


Not only the ſets of numbers thus found, but their ſum: 
and diſſerences, will alſo be anſwers. | 
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bran. wine. cyd. wat. 
Thus from or to 42 . 27 . 20. 20 
Take or add = 9g. 9.10. 1 


— —— —ä—ö —_—__—_—_ 


will be anſwers to 
the queſtion. 


The remainder = 33 + 18 . 10 2 
And ſum - - 51. 36. 30 . 21 


” Theſe anſwers may all be proved by alligation medial; I 
ſhall only prove the laſt, viz. the difference, and leave the 
xelt to exerciſe the young arithmetician ; 


gal. S. J. 8. . 
viz. 33 brandy, at 8 - - - - 13 4 — 
18 wine, at - - - - 6 6 — 
10 eder, att! - = 10 
19 water, alete — 


80 gal. : 201. :: 1 gal. : 5s. 
„ K * * * * „ * K X K „ K K X N X E K N K XK * * 
EU . 
ALLIGATION PARTIAL. 


LIIGATTON PARTIAL is when, having the ſeveral 

rates of divers ingredients and the quantity of one of 
them given, we diſcover the ſeveral quantities of the reſt in 
ſuch ſort, that the quantities ſo found, being mixed with 
the quantity given, that mixture may bear a certain rate 
propoled. 


2 ſet down the mean rate, the particular rates and 
their differences, as before, ſay, | 


RU LE, 


As the difference oppoſite to the known quantity is to : 


the known quantity, ſo is:: any other difference: to the 
quantity of its oppoſite name, 


1. Let it be required to mix brandy, at 8s. per gallon, 
and wine, at 7 5, per gallon, with 10 gallons of cyder, at 
18. 
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18. per gallon, ſo that the mixture may be worth 5 8. per 


gallon, 
8 4 4 
7 4 4 
T 31725 
13 1 


Fa 
5 2102 13 
Now, having found one anſwer by the above proportion, 
Others may be found by the method before delivered. | 
Brandy 12. 10+» 8. 6. 4 2 5 

„ Wine 2 3. 8 11 1417 

Cyder 10. 10. 10. 10. 10. 10 


By which means five other anſwers are obtained. 


2. A tobacconiſt has by him 120 lb. of fine Orooncko 
tobacco, worth 28. 6d. a pound; to this he would put as 
moch York-river ditto, at 20 d. with other inferior tobacco, 
8d. and 15d. a pound, as will make up a mixture an- 


' 8 gallons each of brandy and wine. 
26 gallons, the whole mixture. 


able to 25. a pound: what will this parcel weigh? _ „ 
4 ＋ 6 ＋ 9] 19 
6 6 
$ 6 
Ss 
6 6 
r Us — 52 37 
918 27 1 2325 the anlwer required. 
But as i antwers ia whole numbers may alſo be ob- 
tained by the foregoing meter, putting 38, 12, 12 and 12 


x 


milead of these ſound by 2! n, the two laſt being in- 
variable, 
38 „ 42 46 30 $4. 58 62 
32 18 „ 7 2 
F 
2 12 1 141 » 32 125-13 
Now, taking ti ſim of the two laſt ſets of numbers, 
at 28. 6 d. at 1 8. $d, at 15. 6d. at 18. 3d. 
YO TS NS | OT 
62 . 4.8 5 12 12 


9 
. 


120 + 90 + 24 + 24 256, 


being a ſecond anſwer, By 
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By making the ſecond and laſt invariable : 


RR 38 . 8 50 
IS: > 7 _ 12 
6 . 12 . 18 . 24 
12 . 3 12 . 12 
at 28. 6d, at 1s. 8d. at 18. 6d. at 18. 3d. 


32 . 12 : 6 . 12 
38 . 12 . 12 . 12 
50 A I2 . 24 . 12 


120 +'.36 _ T 42 . +... 0 =2%44 


the third anſwer. 


Laſtly, making the ſecond and third invariable: 


11 . 20 . 29 + 38 +» 47 « 56 . 65 . 74. 83 . 92 . 101 

11 % 33-32 -- t de 34 

I2 „ % f „ 13-12 £2732 « 13. ; 23 

—6 .. 0. 6. 12. 18. 24. 30 . 30 42. 48, 54 
28. 6d. 18. 8d. 18, 6d. . 18. 3d. 


101 0 12 . 12 F 54 
ICI . 12 . 12 . 54 
47 . 12 12 . 18 
11 ; 12 l 12 . — 6 


—— 


260 „ 08 8 48 5 > 


ſubtr. 20 © I2 * 12 . — 


8 * —— 


2) 240 . 3 36 +: a0 
120 ＋ 18 : + 18 —+— 602 216, 


ä 


— — 
— 


the fourth anſwer, 


Theſe laſt three anſwers may each be made the baſis of 
divers others in different proportion, by making the firſt term 
with any one of the others invariable; and the other two va- 
riable to their utmoſt limits, which I ſhall leave for the prac- 
tice of young ſtudents in arithmetic; having (I think) been 
copious enough upon this ſubject, 


H h 8 ECT. 
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SE CET Iv. 
ALEIGATIOUN TOTAL; 


LIIGATION ToTAL is ſo called, when the particular 

rates, the mean rate, and the whole quantity of the 
ingredients to be mixed, are given, and the particular quan- 
tity of each ingredient is required, To find which, ob- 
ſerve the following 


RULE. 


Having found the ſeveral differences as before directed, 
ſay, as the ſum of all the differences: is to the whole 
quantity of the mixture : : ſo is each particular difference: to 
its particular quantity, 5 

1. Let it be required to mix brandy, at 8s. wine, at 7s. 
and cyder, at 15. per gallon together; ſo that the mixture 
may contain 26 gallons, and be worth 5 8. per gallon. 


4 4 
4 4 
3＋ 215 


— — ——— 


13 


4 f 8 brandy. 
13126 5 a 8 wine. 
5 Io cyder. 


26 


One anſwer being thus obtained, the reſt may be found 
by the following 


RULE. 


I. Let the quantity of that ingredient, whoſe value alone 
is greater or leſs than the value of the mixture, be in— 
creaſed or diminiſhed by the difference or differences be- 
tween the prices of the other two ingredients, and the 
price of the mixture. | 

II. Of the remaining two ingredients, let the quantity 
of that ingredient, whoſe value is fartheſt from the value of 
the mixture, be increaſed or decreaſed (according as the 
former is) by the ſum of the differences between the prices 
of che other two ingredients, and that of the mixture. 


III. Let 
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III. Let the quantity of the remaining ingredient be de- 
creaſed of increaſed, alſo, by the ſum = ; the differences be- 
tween the prices of the other two ingtedients; and that of 
the mixture ; but obſerve, that the quantity of this ingre- 
dient is to he decreaſed, when thole of the two former 
are increaſed ; and the contrary. 
I. The value of the cyder alone is leſs than the value of 
the mixture. 
Alſo, 8=5=3, 7 — 5 S 2, and 3—2=—1, the 
difference of thoſe differences. 
*,* 10+1 = 11, and 10—1= 9, are the quantities 
of cyder. 
II. Of the other two the value of the brandy is furtheſt 
from that of the mixture. 
Alſo, 7 — 5 2, 5—1=4, and 2 +4 = 6, ſum of 
their differences. 
*.* 8+ 6=14, and 8—6= 2, are the quantities of 
mn | 
Laſtly, 8—5=3, 5 —1=4, and 4 + 3=7. 
*.*8—7 =1, and ß +7 = 15, are the quantities of the 
wine. 
Thus we have obtained two anſwers more, which make 
in all three different anſwers to this queſtion, 


Brandy 14 . 8 4 


Win 1 8. 5 

Cyder 12 . 10 | 

But if there be four or more ingredients out of which 
the mixture is to be compounded, then one or more of 
them muſt be conſidered as invariable ; ſo that there may be 
only three variable, and thoſe ſo, that one of them will be 
of a contrary value, with reſpect to the price of the mixture, 
from the other two. 


2. It is required to mix ſuch a quantity of brandy, at 8s. 
wine at 7s. cyder at 1s. and water at nothing per gallon, as 
will make a hogſhead, or 63 gallons of the mixture, worth 
5s. pes gallon, | 

Then by the proceſs in alligation alternate, queſtion 5th, 
the two following proportions may be found; viz, 

| Bran. wine. cyd. wat. 
Among the firſt found anſwers 9. 9 5. 5 
Among the thirx - - - - 9.14. 5. 7 


18+23+ 10＋ 12 = 63. 


"—_ 


H h 2 Then 


all which may be proved by alli- 
gation medial. 
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Then making the water invariable, we have, by the fore. 
going rule, | 
Brandy 36. 30. 24 . 18. 12. 6 
Wine 2 9.16 423 20 37 
Cyder 13. 12 11. 10 9 8 
Water 13 132 14, 142 12 12 


II. Making the eyder invariable, produceth 
Brandy 32. 25 . 18. 11. 4 
Wine 13 23 71 39 
Cyder 10. 10. 10. 10. 10 
Water 14. 13. 12. 11 10 


III. Making the wine invariable, gives 


Brandy 19 . 18 . 17 
Wine 23 2313 
Cyder 2 . 10 18 
"Water: 19 la 1 


Laſtly, making the brandy invariable, we have 


Brandy 18. 18 . 18 

Wine 24. 13 22 

erder 2 10 17 

Water 18. 12. 6 
If you are deſirous to find more anſwers, you may, for 
Water makes any number invariable from 5 to 19 
Cyder from - - = - 14 a to 18 
Wineſrom = - - - - - - - - 2 to 39 
Brandy fro = - «- - - - - - 4 to 36 


But if inſtead of gallons you mix by pints; viz, 


inſtead of 24. 16. II. 12 gallons, 

you take 192 . 128. 88 . 96 pints for the baſis 
of the operation, a ſtill greater number of anſwers may be 
produced; viz. | 


B. 192.191.190.189.188.187.186.135.184.183.182.181.18g9179 
W. 128.128.128.128.128.128.128.128.128.128.128.128.1#6.128 
C. 88. 96.104.112.120.128.136.144.152.160.168,176.184.192 
W. 96. 89. 82. 75. 68. 61. 54. 47. 40. 33. 26. 19. 12. 5 


And, 


B. 192. 193 . 194. 195 . 196. 197. 198. 199. 200. 201 . 202 
W. 128. 128. 128. 128. 128. 128. 128. 128. 128. 128 . 128 
e ene ee e » N 
W. 96. 103. 110. 117. 124. 131. 138 . 145 152. 159 . 109. 

CHAP. 
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CHAPTER-H. 


SpzciFic Gravity of METars, Oc. 


HE ſpecific gravity of a body, is the relation th: 
weight of a body of one kind hath to the weight of 
an equal magnitude of a body of another kind. 

Gold is the heavieſt of a!l known bodies, the moſt malle- 
able and ductile of all metals; is incapable of ruſt, and 
not ſonorous when ſtruck upon; requires a ſtrong fire to 
melt it, is the moſt diviſible ot all bodies; and its ductility 
is ſuch, that wire-drawers can extend a leaf of gold to the 
12000000th part of an inch in thinneſs, over a flatted ſilver 
wire, which will be perfectly covered, though viewed with 
a microſcope ; by which means an ounce of gold may be 
made to reach more than 155+ miles. 

Silver is tne fineſt, pureſt, moſt duct le, and moſt preci- 
ous metal, according to its natural properties, except gold. 

Lead is the heavi-ſt of all metals next to gold; it is the 
ſofteſt of all, is leaſt ſonorous, except gold, very ductile, 
and the moſt ready fuſible of all, except tin. 

Tin is a white ſhining metal, of ſo pliable a nature, that 
it may be bent into any form; its harſhnels is between ſilver 
and lead, and is the lighteſt of all metals. 

Copper is an hard ſonorcus metal, difficult in fuſion, and 
is mixed with gold and ſilver, in order to harden them, 
and render them more uſeful either in coin or utenſils, which 
would otherwiſe be too ſoft and flexible. | 

Iron is the leaſt heavy of all metals, except tin, but con- 
fiderably the hardeit of them all ; fire renders it more ductile, 
being moſt of all maleable when hotteſt ; when wrought 
into iteel, is leſs maleable; it is more capable of ruſt than 
any other metal; it is very ſonorous, and requires the 
ſtrongeſt fire of all the metals to melt it. 

in the compariſon of the weights of bodies, it will 
be the moſi convenient to conſider one body the ſtandard 
or unit to which others are to be compared, 

Rain-water is nearly alike in a!] places, a cubic foot 
of which hath, by repeated experiments, been found to 
weigh 62% pounds averdupoile. - 


Hh 3 A Tas 
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A Tai ſhewing the ſpecific gravity to rain water of 
inch of each in parts of a pound averdupetſe, taken from 
of an ounce from Ward: the deficiencies in both author, 


Budigs. 


Fine gold - = 


Standard gold 


Coaſt Gold 
Quick ſilver 


Lead » 


Fine ſilver 


Standard ſilver 


Caſt ſilver - 


Copper 
Plate braſs 
Cait braſs 
Steel » 
Bar iron 
Block tin 
Caſt iron 
Loadſtone 
Bluc ſlate 


Veined marb'e 
Common glats 
Flint ſtone 
Portland ſtone 


Freeſtone 
Bijck < 
Alabaſter 
Ivory 
Horn 5 


J ß I i 27S. 9, 


tp. gra. 


19.640 
19.<20 
18 888 
13752 
11.313 
11.091 
10.629 
10.528 
8.769 
8.350 
8.104 
7-550 
7.704 
7.238 
7-135 
5.106 
35⁰0 
2 702 
2.609 
2.582 
2.570 


2.402 
2 000 


1 838 


[EI EI 


Wt. ib. av. | 


0.7103587 
O. 7060185 
0. 6828703 
4976574 
0.409 1696 
0.401501 
0. 3844400 
0. 3807870 
0.317168 
0.2942593 
0.2929832 
0.2839205 
0. 2808159 
0. 2617901 
0 2580547 
0. 1816788 
0. 1264914 


0 2977280 | 


©0.0940393 
0.C9 33883 
9.0929543 
0.0915 788 


0.0723379 
0.008 3061 


| 1.832 | 0.06602606 


WIH. OZ, tr, | 


— — 


10.359273 
9.962625 
9-911707 
7.234411 
5.984010 
5-850035 
5-550769 
5.503967 
4747121 
4404273 
4.272409 
4142127 
4 031361 
3.861519 
3.806568 
2.724053 
1.867272 
1.429411 
1.360841 
1.351419 
1.345139 
1.231038 
1.046501 
0.988456 


0.958489 


— 
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metals and other bodies ; 


ſupplied. 
Hoodies. | ip. gra. 
Brimſtone + <= 1.800 
Goo ,.-6 1.712 
Lignum vite = - = 1.327 
C 1.255 
Peer 1-150 
Mahogony wood - - 1.063 
Dry box wood 1.030 
Milk : 3 
Sea water 1.833 
Rain water 1.000 
Red wine 0.993 
Bees wax = = = = 0.995 
Linſeed oil <- = + 0.932 
Proof ſpirits 8 

or brandy 0.927 
Dry oak - = = 0.915 
Olive oil - - = 0.913 
Beech <= >. 0.854 
Dry elm ! To 8 
Dry aſh 8 O. 800 
Dry wainſcot - - » 0.747 
Dry yellow fir — 0.657 
ela 0.613 
Dry white deal - 0.569 
= OL 0.240 
Air - - - - = | 0.0012 


When a heavy 


—— — — 


| wt. Ib. av. 


0.0051042 
0.0619213 
o. 0479862 
0.045 3921 
0.415943 
o. 0384475 
0.0372530 


0.0372530 


o 0361690 


= 0359158 
0. 0359881 


9. 0337095 


9.0335503 


o. o3 30946 
0. 0320222 
0.030888 3 


0.C289352 


0.9270182 
0.0237030 
0.0221715 
0.0205801 
o. 0186805 
0.00004 34 


0.949424 

| © 902498 
0.699936 
o 601959 
0.606576 

. 0.465691 
0.54 3282 


0.542742 
0.527458 
0.523766 
0.524820 
0.491591 
0.489268 


o 489008 
oO 481569 
0.450449 
0. 421966 


0. 3940rl 
0.340539 
0.323332 
0-300123 
0-126590 
0.020633 
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and the weight of a cubic 
Robertſon's Menſuration, and of ounces troy, and parts 


| wt. OZ. tr. 


—— 


fluid is found to weigh: as for inſtance, 


A cubic inch of lead 
A cubic inch of water = 0.542742 


Their difference is = 5.441268, the weight of a cu- 
bic inch of lead in the water, &c. 
| Hh 4 


== 5.984010 


c ounces troy, &Cc, 


I. An 


body is weighed in any fluid, it loſes 
therein ſo much of its weight, as an equal bulk of that 
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1. An irregular piece of lead ore, taken from the 
Yorkſhire pit, weighs in the ſcale juſt 12 ounces; but 
weighed in water loſes 5 our:ces of that weight; ſo that a 
quantity of water of the bigneſs of the ore weighs juſt 
5 ounces: from the Derbyſhire pit a rough fragment of 
ore weighs, out of water, 145 ounces; and in water 
ounces: the comparative or the ſpe-itic weight of theſe 
two orcs is required ? 


145: — 9 =5+ Ib. weight of water of an equal bulk. 
Then 145X 5 22721 Ren] , "Rs 
And 12 X 5; =66to Yorkſhire ore's gravity, Q. E. F. 


2. An irregular fragment of glaſs in the ſcale weighs 
171 grains; another of magnet 102 grains: in water the 
firſt fetches up no more than 120 grains: and the other 79 
then 51 and 23 are the ſeveral weights of their comparative 
bulks of water: what then will their ſpecific gravities turn 


out to be? 
171 X 23 = 3933 glaſs to 
102 Xx 51 = $202 magnet For as 437 to 578. | 


The ſolidity of any body, multip'ied by the tabular weight 
correſponding, will give the weight in pounds averdupoiſe 
Or ounces troy. 


3. What is the weight of a piece of oak, of a rectangu- 


lar form, whoſe length is 55 inches, breadth 18, and depth 
12 inches ? 


Firſt, 56 18 X 12 = 12096 cubic inches, 
Then 12099 X.0332940 = 400.31228161b, Q. E. F. 


4. What is the diameter of an iron ſhot, weighing 42 
pounds averdupoiſe? 
Firlt, .2580647) 42.0-00000 (162.7499. 
| hen 5236) 102.7499 (310.84778457. 
% 310. 847/8457 = 6.7743, the diameter required. 


5. What is the weight of an iron bombſhell of three 
inches thick, the greateit diameter being 16 inches? N 


Firit, 16 — 6= 10, the diameter of the concavity. 
Alſo 16 X 16 X 16 = 4096. 

And 4096 X. 52 35 = 2144.6656. 

Again, 10 X 10 X 10 zz icco. 

$4, Alla 
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Alſo 1000 X . 5236 = 523.6 
Then 2144-0059 — 523.5 = 1621.0655, the ſolidity of 
the ſhell. 


 1621.0656 X .2580047 418.3398 lb. the weight 
required, 


6. In the walls of Balbeck, in Turkey, there are three 
ſtones laid end to end, now in fight, that meaſure in length 
61 yards; one of which in particular is 63 feet long, 12 feet 
thick, and four yards over: nw, it this block was marble, 
what power would balance it, ſo as to prepare it for moving? 


Firſtly, 63 X 12 X 12 = 9072 ſolid feet. 

Alſo 9072 X 1728 = 15676416 cubic inches. 

Then 15670416 x .0977280 = 1532034.1885 lb. 

. 2240) 1532034 (683 tun, 18 cwt. 98 lb. Q. E. F. 


7. Required the weight of one of the Portland key - ſtones 
to the middle arch of Weſtminſter- bridge; the diameter of 
the arch being 76 feet; tlie height of the key- ſtone five feet; 
the chord of its greateſt breadth to the front of the arch three 
feet four inches; and its depth in the arch four ſeet? 


Firſt, 76 ＋5 81; alſo 3 f. 4 in. 3.3, greater breadth. 
As 81: 3.3: 76: 3.127572, its leaſt breadth. 

Here the chords and their arches being nearly equal, viz. 
ſo ſmall a pait of fo large a circle differs very little from a 


right line, the figure of the key-ſtone may be reckoned a 
priſmoid, and meaſured accordingly ; 


viz. 334 K 4 13.31 allo 3.127572 X 4 = 12.510288, 
Then 13.3 + LED 
Alſo 12 92181 + 12.510283 + 13 3= 38.76543. 

And 33.76543 X £5 = 64.60905 ſolid feet. | 

Then 64.6095 X 1728 = 111044.4384 cubic inches, 
. 111644 4384 X -0929543 = 10377-83 lb. 

Anſwer, 10377.83Ib.==4 con, 12 cwt. 2qrs. 17.83 lb. 


= 12.9218105. 


The weight of any body in pounds averdupoiſe, or ounces 
troy, be.ng divided by the tabular weight correſponding, the 
quotient will be the ſolidity in cudie inches. 


8. Wh At 
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6. What will a block ef marble, weighing 8 tons, 14 
cwt. come to, at 65. a foot folid ? 


8 ton, 14 cwt. = 19488 lb. 
0977280) 19438.c000000 (159409.4 inches, 
1728) 1949409-4 (115.4 Cubic feet, 

1154. RK. 32 34-021. = 241: 128. 41 0. 

The abſe ute weight of a body floating in a fluid, is pre. 
ciſely equal to the weight of ſuch part of the fluid as ſhail 
be thrult away thereby, and diſplaced ; or, in other words, 
to the immerſed part of the body. 


g. Suppoſe that a man of war, with all its ordnance, 
rigging, and appointments, draws ſo much water as to dif. 
place 3300 tons of fea-water, London beer meaſure; the 
weight of this velle} is required ? 


Firſt 1300 X 4 = 5200 hoglheads. 
Alſo 5200 Xx 15228 = 791856co cubic inches 
And 791856co x 037253 = 2949301 lb. averidupoiſe. 
Anſwer, 2949901 |b. = 26338 cwt. 1 qr. 17 ib, 


10. How many inches will a cubic foot of dry elm fink in 
common water ? 


1728 XK. 0289352 = $0.000C256 lb. is the weight of a 
ſoot of elm, or of the water diſplaced, 
0. 30169) $0.0000256 (1382.4 cubic inches immerſed, 
. . 144) 1382.4 (9 6 inches, the anſwer. 


1:. Suppoſe a ſeaman hath a gallon of brandy in a glaſs 
battle, that weighs 3: Ib. troy on board; and to conceal it 
from the king's cthcers, throws it into the ſea; if it will 
fink, how much force will juſt buoy it up ?- 

Firſt, 3! ib. troy = 42 ounces, 
Alſo 1.299841) 42 020Cco ( 30.264 cubic inches. 

Then 231 x 489208 = 113 9209035 vunces rrandy, 

And 42 X 113 02C928 = 155. 020908 ounces in atl, 
Again, 231 + 39-8b4 = 261.864 inches of water. 
Alſo 261.864 X.542742 = 142-1:492 ounces of water, 

- .* 155.02C908 — 142 12462 = 12.890288 ounces heavier 
than the ſame bulk of falt water. © 


12. Another of the mariners has half an anchnr of 
randy; the caſk ſuppoſe meaſures ; of a cubic font; 
what 
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what quantity of lead is juſt requiſite to keep the caſk and 
liquor under Water ? | 


Firſt, 8) 1728 (216 cubic inches, the caſk. 
Alſo 231 X 5 = 1155 cubic. inches of brandy. 
Then 216 *. 48908 = 105 625728, wt. of the caſk. 
Alſo 1155 X. 4892082565. 104540 O:. weight of the brandy, 
Again, 216 +1155=1371 cubic inches, 
Then 1371 X + 542742 == 744 099282, weight of water of 
an equal bulk. 
Alſo 105 625728 + 565. 10454 = 670. 7 30268. 
And 744.0099282 — 670.7 30208 73.263914. 
Alſo one inch of lead 5.48401 —. 542742 5.441268, 
weight of one inch of lead in water. 
. Recip. 5.98401 : 73.268914: : 5.441268: 801 ounces 
troy of lead to keep the caſk, with its contents, juſt under 
water. Q. E. F. 


13. How thick muſt be the metal of a concave copper 
ball, ſix inches in its outſide diameter, ſo as to fink to its 
center in common water? 


Firſt, 6 x 6 Xx 6 = 216, cube of the diameter. 
Alſo 216 X. 5236 = 113.0976 cubic inches, the ſolidity 
of the ſphere. 


2) 113.0976 (55.5488 cubic inches to be immerſed, or 


of water to be removed. 


. . 56.5488 X. 36169 = 2.04531b. weight of the copper 
ball 


And . 3171658) 2.045 3000 (6.448678 cubic inches of 
copper in the ball. 

Again, bx 6 X 3.1416 = 113-0976 ſquare inches, ſuper- 
. ficies of the ball, N. B. The lolidity and ſuperficies of this 


ball are equal. 


* 113.0976) 6 44870 (.057, or about Y of an inch in 
thickneſs, Q. E. F. | 


14. What will a chain of ſtandard gold weigh in water, 
that raiſes a fluid an inch in a veſſel three inches ſquare, when 
put into it? And ſuppoſing the workman had adulterated 
the ſaid chain with 14 ounces of filver ; how much higher 


would the water be, upon its immerſion being raiſed in the 
veſſel ? | 


Firſt, 3X 3=9 ſolid inches in the gold chain. 
| 5 Then 
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Then 9X 9.962625 = 89 663625, its weight in air. 
And q x 0.527458 = 4.747122, wt. of its bulk of water, 


— — — 


Weight of the gold 84.916503 in water. Q. E. F. 


— 


A ſolid inch of ſilver is 5.556769 ounces troy. 
As 5.556769 : 1::14.5: 2.6094 inches of ſilver. 
Then 89.663625 — 14.5 = 75.163625 ounces of gold, 
9.992625) 73.163025 (7.5546, ſpace taken up by the gold. 
2.6094, by the ſilver, as above. 


Sum 10.164, by both 
Then 10.164 —9 = 1.164. 
. 9) 1 164 (. 1293. Q. E. F. 

15. Hiero, king of Sicily, ordered his jeweller to make 
him a crown, containing 63 ounces of gold; the workman 
thought ſubſtituting part ſilver therein a proper perquiſite; 
which taking air, Archimedes was appointed to examine it, 
who, on putting it into a veſſel of water, found it raiſed the 
fluid, or that itſelf contained 8.2245 cubic inches of metal; 
and having diſcovered that the cubic inch of gold more 
critically weighed 10 36 ounces, and that of filver but 

85 ounces; he, by calculation, found what part of his 
majeſty's gold had been changed: and you are deſired to re- 
peat the proceſs ? 

10.36)63.00 (6.08108 inches in ſolidity, had it been gold 

5.85) 63.00 (10.76923 ſolid inches, if all ſilver. 


Then, by alligation, 8.22457 . 121455 


468815 


4.688 15) 2.54473 (5428, part gold. 

4 68815) 2.14342 (4572, part ſilver. 
.. 5428 X 63 = 34.1384 = 340 z. 3 dwt. 221 gr. of gold. 
And . 4572 x 63 = 28.8036 = 28 16 11 of ſilver. 
Since gold and ſilver are always weighed, bought and fold, 
by troy weight, which weights are ſeldom in the poſſeſſion 
of gentlemen in the coun ry, graziers, or farmers ; ther?- 
fore to prevent their being impoſed on by Jews, and other 
itinerant traders, I ſhall give an example concerning the 


reduction of troy into averdupoite weight, ; 
| | n 
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In the year 1696 an experiment was made by authority 
(by a balance which would turn with fix grains put into 
either ſcale) when it was found, that 15 pounds averdupoiſe 
weight, were equal to 181b. 2 ofs. 15 dwts. troy = 
105co grains. 


. . 15) 105000 (7000 grains troy = 16 oz. averdupoiſe. 
Alſo 16) 7000 (437; grains troy == 1 0Z. averdupoiſe, 
And 480)437-5(-911458z 0z.troy = 1 0z. averdupoiſe. 


Firſt, ſappoſe a filver tankard weighs 21b. 11 oz. 8 dr. 
averdupoiſe, its weight in ounces troy is required? 
Firſt, 21b. 11 oz. 8 dr. = 43.5 ounces, 


And 43 5 X +9114583= 39 6484375 = 39 O. 12 dt. 
231 gr. by the experiment above. 


ELL EE EE EEE EEE ET EEE EEE 


CHAPTER III. 
POSITION; on, Tus RULE or FALSE. 


HE rule of poſition, or ſuppoſition, is ſo called, be- 

cauſe we ſuppoſe ſome uncertain number, in order, 
that by reaſoning from them we may gain the true number; 
and becauſe thole ſuppoſitions are taken at adventure, it is 
alſo called the rule of falle, 


ETOP INT GSO SSS$$$ 0544+ 


HW oF, wigs © 
SINGLE POSITION. 


Y ſingle poſition are ſolved ſuch queſtions as require 
only one ſuppoſition to diſcover the true reſult, 


RULE. 

When you have made choice of your poſition, work it 
according to the nature of the queſtion as if it were the 
true number ; and if by the ordering your poſition you find 
the reſult either too much or too little, you may then find 
out the number ſought by this proportion ; 


B 


VIZ, 
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viz. as the reſult of your poſition is to: the polition, o 
is:: the given number: the number ſought. 


1. Three perſons, viz. A, B, C, thus diſcourſe toge- 
ther concerning their age; ſays B to A, I am as old and 
half as old again as you ; then ſays C to B, but I am 
twice as old as ycu: A replied, [ am ſure the ſum of all our 
ages is 165: now [ demand each man's age? 


Suppoſe 24 = A. 
Then will 24 + 12 = 26 = B. 
And 30 K 2 72 . 


. 13224 :: 165: 30, A's} __ 
— Alſo 45, NESS 
And go, C's RE 
165 


2. Three perſons, Andrew, Benjamin, and Charles, are 
to go a journey of 235 miles; of this journey Andrew is 
to go a certain number of miles unknown; Benjamin is to 
go four times as many miles as Andrew, and three miles 
more; and Charles is to go twice as many miles as Benja- 
min, and five miles more: how many miles muſt each of 
theſe perſons travel ſeverally ? | 

miles. 
Suppole - - = += 10, Andrew, 


Then 10 X 4 + 3Z= 43, Benjamin, 
Again,43x2+5 = 91, Charles. 
„ 144 
Alſo 3+ 3X2 +5 = 14 


— - -— 


130 and 235 — 14 = 221. 
*.,* 230: 102221: 17 Andrew. 
Alſo 19x 4 +3 = 71 fn Benjamin, 
And 7ix2+5 =147 } Charles, 


— ſ — 


235 


3. There were in company together four perſons, Adam, 
Edward, Charles, and William; Adam told Charles that he 
was older than him by two years; Edward told them, that 
he was as old as both of them together, and four years older; 
William, hearing them, ſaid, I am juſt 96 years old, _ 

| | that 
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that is equal to all your ages: how old was each of them 
ſeverally f 
Suppoſe Charles 20 
Then Adam be 22 3 
And Edward - 46 Then 2 +2 +4 =8. 


88 — 8 80. 
And 95 — 8 = 88 
. . . $0: 20 :: 88: 22 = Charles's 
Allo22 4-2 = 24 = Adam's 
And 22 + 24 +4 = 50 = Edward's oy 
Their ſum = 96 = William's 

4. The captain, lieutenant, and cornet of a troop have 
taken among them from ſome enemy 478 crowns, which 
they agree to ſhare in this manner; the captain is to have 
24 times as much as the cornet, wanting only ſeven crowns ; 
and the lieutenaut is to have hve times as much as the cornet, 
wanting three crowns z what is each officet's ſhare ? 


Suppoſe the cornet to have 8| Again, 7 ＋ 23 = 10 
Then 8X 5— 3= 37| Alſo 478 + 10 = 488 
And 8 X 24 — 7 = 185} And 230 ＋ 10 = 240 


230 


+,* 240 : B: : 488: 16.4. = cornet's - h 
_ Allo e's * 5 — 3 = 7875 = lieutenant's . 
Laſtly, 16% x 24 — 7 == 383 =captain's ENS 
5. Let 2731. be divided amongſt four perſons, viz. An- 
drew, Bennet, Chriſtopher, and Daniel; Andrew is to have 
a ſhare unknown; Bennet is to have twice as much as An- 
drew, and gol. more; Chriſtopher is +» have three times as 
much as Andrew, wanting 521. and Daniel is to have five 
times as much as Andrew, and 261. more; how muſt this 


731. be divided amongſt them, ſo that every one may have 
his true ſhare ? | 
LE 


| Suppoſe = =- =- 20 Again, 30 + 20 —52=2 
Then muſt 20 * 2+30= 70 BlAlſo 273 + 2 =275 
Likewiſe 20x Z—52= 8 C|Likew, 218 + 2 = 220 
And 20x5+20=120D 


218 


— 
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Then will 25 X 2 + 30 = 89, Eeanet's 
Likewiſe 25 X 3 — $2 = 23, Chriſtopher's 
And 25 X 5 + 20 = 145, Daniel's 


£ 273 


6. Admit three merchants build a ſhip, which coſt 1 3691, 
A pays a certain part unknown; B paid 21 as much, want- 
ing 15.5]. and C paid as much as both A and B, and 75,26, 
over; how much did each man pay ? 
6 

Suppoſe A paid 190 
B i000 X 2.5 — 15.5 2 234.5 75.25 —31 = 4425 
C 334.5 ＋ 75-25 =409 751 13590— 44.25 2 1315-75 


es eee 


| 6. . 

*,* 7c0: 102:: 1315.75: 187.964286 = 187 19 31, A 

| Then | 
187.964286X2.5—15.5==454-4107I3z=454 8 21, B 
And 642.375 + 75:25= 717.625 = 717 12 b, C 


1360. 


— anne : 


220 :20::275: 25, Andrew's 
e 


— 
5 
+ 
Gu 
* 


7. As I walk'd forth to take the air, 
The heavens and nature ſmiling were z 
A grave old ſhepherd there I *lpy'd, 
Cloſe by a cryſtal fountain's ide, 

Unto this ſhepherd I did ſay, 
How many 1. cep have you I pray? 
But he reply'd add to one half of theſe, 
One fourth, +, 4, and, if you pleaſe, 
One tenth, %, and , too; 
Theſe being made one ſum by you, 

Exactly to my age will be, 
In this proportion, as 15 to 3. 
What is your age, good Sir? ſaid I. 
To which the ſhepherd made reply; 
One-half, one-fourth, one-fifth do take, 
One-tenth, one twentieth, they will make; 
If added, five ſcore and ten more, 
And now my age, Sir, pray explore? 


And 
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And now methinks his age I'd know, 
Which I muſt beg of you to ſhow ; 

Likewiſe the number of the ſheep, 

Which this crabb'd ſhepherd there did keep ? 


Suppoſe 20 = ſhepherd's age. 
Then Z = 10, 12 5, 3=4, 7 =2, and 1, = 0. 
Alſo 10+ 5-+4+2+1=22z. 
As 22 : 20 :: 110: 100 = ſhepherd's age. 
Again, ſuppoſe 40 = number of ſheep. 
Then will 2 == 20, i= 10, 12 8, 12 57 iS = 4, 
3, = 2, and 21. = 
Alſo 20S10 +8 +5 +4+2+1=z0. 
And 3 : 15 : : 100 : Soo, per queſtion, 
. 50: 40: : 500: 400, the number of ſheep. Q.E.F. 


SSSSISPSPOSSDESSSISDSSDESISS 


SECT. Il. 


DOUBLE POSITION, 


T. double poſition two ſuppoſitions are uſed ; and if we miſg 
in both, obſerve the nature of the errors whether they be 
greater or leſs, and accordingly mark them with the figns ++ 
or —; then, 


NUL. 


As the difference of the errors, if alike, or their ſum, it 
unlike : is to the difference of the ſuppoſitions :: fo is ei- 
ther of the errors: to a fourth number; which added to, or 
ſubtracted from, its proper ſuppoſition, gives the number ſought, 


1. A young gentleman walking in a garden, and meeting 
with a bevy of young ladies, began thus to addreſs them: 
Bleſs you all 10 fair ladies! Sir, replies one, you are miſ- 
taken, we are not 10; but if w were twice as many more 
as we are, we ſhould be as many above 10, as we are now 
below : what was their number ? 


| Suppoſe 4, then 4 X 2 + 4 = 12. | 
Now as 4 is 6 lefs than 10, and 12 but 2 above 10; 
. 2 — 6= —4, the firſt error, 


I i Again, 
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Again, ſuppoſe 7, then 7x2 + 7 = 21. 
As 7 is 3 leſs than 10, and 21 greater by 11; 
. II — Z= +8, the ſecond error, 
Then 4 + 8=12, ſum of the errors. 
And 7 — 4 = 3, difference of the ſuppoſitions. 
Al 1 3 4:1. ** 4 +1=5; Q EF, 

Or 12: 3 :: 8: 2 and 79—2= 3, the anſwer, 23 
above. 

2. A gentleman hath two horſes of good value, and 3 
ſaddle worth 50 l. which ſet on the back of the firſt horſe, 
made his value double that of the ſecond; but if ſet on the 
back of the ſecond horſe, makes his worth triple that of the 
firſt horſe : I demand the value of each horſe ? 


Suppoſe the firſt horſe to be worth 241. 
Then 24 + 50 = 74; alſo —= 371. value of the ſecond. 
And 37 + 50 =87; but 24 X 3 22 72, leſs than 87 by 15. 


So that — 15 = firſt error. 
Again, ſuppoſe the firſt horſe to be worth 34 l. 


' 8 4 
Then 34+ 50 = 84 ; alſo — = 42, value of the ſecond. 


And 42 + 50 = 92; allo 24 * 3 = 102, more than 92 
by 10. | 
4 Hence ＋ 10 = ſecond error, 

Then 10 ＋ 15 =25 = ſum of the errors. 

And 24 — 24 = 10 = difference of the ſuppoſitions. 

2c 2-10-12 $8 „ 24 +0:= 20, QF; 

Or 265: 10 :: 10: 4. + * 34 — 4 = 30, as above. 

3. A lady bought tabby at four ſhillings a yard, and Perſian 
at two ſhillings; the whole number of yards ſhe bought 


were eizht, and the whole price 20 ſhillings ; how mary 
yards had ſhe of each ſort ? 


9. 
Suppoſe four yards of tabby, at 16 
Then muſt ſhe have four of Perſian at 8 


Sum of their values 24 


| So that the firſt error is + 4. 8. 
Again, ſuppoſe ſhe had three yards of tabby, value 12 
Then muſt ſhe have five of Perſian, value - — 10 


— 


The ſum of their values = 228. 
| 80 
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S8o that the ſecond error is + 2. 

Then 4— 3 = 1, difference of the ſuppoſitions, 
Alſo 4— 2 =2, difference of the errors. 
AS2:1:t:43 2. 4 — 2 =2 yards of tabby. 
And8 — 2 = 6 yards of Perſian, 

S, 8. 
For two yards of tabby at 4= 8 
And fix yards of Perſian, at 2 = 12 


Sum 20, as was required, 


4. A and B having a certain number of crowns, ſays B to 
A, give me one of your crowns, and I ſhall have as many 
as you; but ſays A to B, give me one of your crowns, and 
I ſhall have twice as many as you; how many had each? 


Suppoſe A to have 5, 

And B - - - - - 
Then 3 — Ig 2; and 5 +1 =6. 
The firſt error being — 2. 

Again, ſuppoſe A to have q. 

AndB-- - - - - - + 7. 

Then 7 —1=6; and 91 = 10. 
The laſt error being + 2. 

Then 2 + 2 = 4, ſum of the errors. 
And 9 — 5 = 4, difference of the ſuppolitions, 
AS43433 5: 5. 542 2 7. 
Alſo 4: 4: 90 497. 

- - a =4; and 4 ＋ 1= 5, B's crowns. 


r and 7 + I=5 —1X 2, as Was re- 
quired, 


5. There is a certain fiſh whoſe head is nine inches long, 
the tail is as long as the head, and half the body, and the 


body is as long as both the head and tail; I demand the 
whole length of the ſaid fiſh ? 


Suppoſe the body be 20 inches, 
Then —+ 9= 19, tail. 


Alſo 194 9= 28 —20=8, 
So that the firſt error is — 8. 


E720 Again, 
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Again, ſuppoſe the bod) 24 inches. 


Then = +9=21, tail. 


Alſo 21 +9 = 30; and 20 - 24 26. 
So that the ſecond error is — 6. 
Then 8 - 6 = 2, difference of the errors. 
And 24 — 29 = 4, difference of the ſuppolitions, 
AlNo'2 74.3: 8:3 16. "x" 16+ 2023 | hog 
Or-23-:.4-.:2 41 16:5. 13 + 32= 30 Ye 


Likewiſe — ＋9 = 27, tail. 
And 36 ＋ 27 +9 = 72 inches. Q. E. F. 


b, When firſt the marriage knot was ty'd, 
Betwixt my wife and me, ; 
My age did her's as far exceed, 
As three times three doth three : 
But after ten and half ten years 
We man and wife had been, 
Her age came up as near to mine, 
As eight is to ſixteen : 
Now tell me (you who can) I pray, 
What were gur ages on the wedding-day ? 


Suppoſe the wife's age 12 years, 
Then muſt the huſband's be 36. 
wife = 27. 
huſband 51. 
Twice her age greater than his by 3, 
*,* The firſt error is + 3. 
Again, ſuppole the wife's age 18 years, 
Then muſt the huſband's be 54. 
; wife _ — 
Alſo 15 years after ; ns 4 
And the ſecond error — 3 
Proceeding, 2 + 3 = 6, ſum of the errors. 
And 18 —12 , difference of the ſuppoſitions. 
-evG 26:7 12:5 123 allo 12. iy} 17 20 
Or 6: 6: : 18: 18; and + Yu Jo 15 inen 


And 15 years after ; 


7. A man that was idle, and minded to ſpend 
Both money and time, went to drink with his friend ; 
He ſaid to his hoft, if you'll now to me lend 
As much coin as | have, then my ſixpence I'll ſpend. 


His 
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His hoſt lent the money, his ſixpence he ſpent, 
And, having ſo done, to another houſe went, ö 
Where the ſame he requelted, and the ſame ſun he ſpent. 
He went to a third houle, where, Landlord, crics he, 
Lend me as much money as I've left here you ſee; 
Which having receiv'd, his ſixpence he ſpent, 

So, all being gone, home the fuddle-cap went, 

To caſt up his reck'nings; but his head aching fore, 

He begs you to do't, and he'll do ſo no more; ö 
What had he at firſt, and how much on ſcore ? 


Suppoſe he had 8d. 
Then8+ 8 =16 
Alſo16 — 6 =10 

| JO  1O == 20 
20 — 6= 14 


14 + 14 = 28 
And 28 — 6 = 22, which ſhould be no- 
+, The firſt error js 22. thing. 


Again, ſuppoſe he had 7d. 
Ihen 7 7 14 
14 — 6= 8 
8+ 8216 
16 — 6 =10 
10 + 10 20 
And 20 — 6 = 14 
*,* The ſecond error is 14. 
Then 22 — 14 =8, difference of the errors. 
79 8 — 7= 1, difference of the ſuppoſitions. 
As B:; 127122: : 22 1240 
Or 8:1 53:14: 13, 0, aw $4 = $6. Ak. F. 


RU LE II. 


Proceed as directed in the firſt rule, till you have found 
the errors and their ſigns; then 

Multiply alternately the firſt ſuppoſition by the ſecond 
error, and the ſecond ſuppoſition by the firſt error; and di- 
vide the ſum of che products by the ſum of the errors, when 
the errors are of different kinds; or the difference of the pro- 
ducts by the difference of the errors, when the errors are of 
the tame kind, and the quotient is the number ſought, 


8. A perſon finding ſeveral beggars at his door, gave each 
of them three pence a- piece, and had five pence remaining: 
18 he 
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he would have given them four-pence a-piece, but he wanted 
ſeven pence to do it; how many beggars were there ? 


Suppoſe 15 beggars. 15 


3 4 

45 60 
+5 en” 
50 53 


Then 53 — 50=+ 3, the firſt error. 
Again, ſuppoſe 13 beggars. 13 


3 4 
= 52 
+5 _ 
44 45 


Alſo 45 — 44 = + 1, the ſecond error. 
Then 13 X 3 = 39 
Allo 15X 1=15 


And 3 — 1 = 2)24(12 beggars. Q. E. F. 


9. A labourer agreed to thraſh 60 buſhels of corn, part of 
it wheat, and part oats, at the rate of 2d. per buſhel for the 
wheat, and 12 d. for the oats ; at Jaſt he received 88. 
for his labour; how much of each did he thraſh ? 


Firſt, I ſuppoſe 30 buſhels of wheat, price = - 60 
Then muſt there alſo be 30 buſhels of oats - = 45 


105 
Which ſhould be bun 99 
Thereſore the firſt error is «= - = - - - - +9 

| d. 

Again, I ſuppoſe 18 buſhels of wheat, price - - 36 
Then alſo muſt there be 42 buſhels of oats = - 63 
9 

FE 96 

Then will the ſecond error be 2 Ne 3 
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Alſo 18 X 9 = 162 
And 30X Z = 90 


+,* 9 — 3 =©6)72(12 buſhe!s of wheat at 24. 28. 
Then will there be 48 buſhels of oats, ati* d. is 6s. 


Sum 60 bulhels „„ „„ TY 


10. Two merchants, A and B, lay out an equal ſum of 
money in trade; A gains 1261. and B loſes 871. and A's 
money is now double to B's; what did each lay out? 


Suppoſe each Jays out 220 - - — = 229 


126 87 

7 x72 

Firſt error + 80 266 
Again, ſuppole 350 = - - - - - = 350 
126 $7 

476 263 


203X 2 = 526 — 476 = — 50, the ſecond error. 
350 Xx 80 = 28000 5 
220 Xx 50 11000 n. 
*,* 80 + 50 = 130) 39000 (300 l. Q. E. F. 
The following rules and examples J had from the ingeni— 
ous Mr Emerſon's Arithmetic, page 146, &c. 


R U LE III. 


Proceed as directed in the firſt ru, till you have found 
the errors and their ſigus; then, 

I. Multiply the difference of the ſuppoſed numbers by the 
leaſt error, and divide the product by the difference of the 
errors, if they are alike; or by the ſum, if unlike : the quo- 
tient is the correction of the number belonging to the leaſt 
Error, 

IT. Obſerve whether this be the leſſer or greater number, 
as alſo whether the errors have like or unlike ſigns, 

III. If it is the leſs number, and like ſigns, ſubtract the 
correction; if unlike ſigns, add it, 


114 IV. If 
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IV. If the greater number, and like ſigns, add the correc- 


tion; if unlike ſigns, ſubtra& it: ſo you'll have the true 
number required, 


11. A certain man being aſked what was the age of his 
four ſons, anſwered, that his eldeſt was four years older than 
the ſecond, and the ſecond five years older than the third, and 
the third fix years older than the fourth, which was half the 
age of the eldeſt | how old was each? 


16 eldeſt. 24 2 
eee Ji f., bene, 70 rod 
1 youngeſt, | g youngeit, 


2 eldeſt =8— 1==— 7, firſt error. 

+ eldeſt = 12 — 9 = — 3, ſecond error. 
Then 24 — 16 = 8, difference of ſuppoſitions. 
Alſo 8 X 3 = 24. 

And 75 - 3 = 4,' difterence of the errors, 
4)24(6, the correction. 
. 24 +6 = 3o, the age of the eldeſt, 
Alſo 26, ſecond. 
21, third, 
And 15, youngeſt. Q. E. F. 


12. There is a crown weighing 601b. which is made of 
gold, braſs, tin, and iron; the weight of the gold and braſs 
together is 40 1b. of the gold and tin 45 lb. of the gold and 
iron 36 1b, Quere, how much gold was in it? 


Suppoſe 32 Ib. of gold - - - «- = 28 
| | 8 braſs - * — — — — — 


„ 1% 
13 TTP % 0 17 

PC... „„ A Ae 
57 65 


Then 60 — 57 = — 3, the firſt error. 
And 65—60 = + 5, the ſecond error. 
Alſo 5 + 3=8, ſum of the errors. 
Likewiſe 32 — 28 = 4, difference of the ſuppoſitions. 


Again. 4 X3 = 12; and == 12, the correction. 
*,* 32 = I; = 30z, the quantity of gold. Q. E. F. 
13. Three 
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12. Three companies of ſoldiers 5 by a ſhepherd, 
the firſt takes half his flock, and half a ſheep; the ſecond 


takes half the remainder, and half a ſheep; the third takes 
half the remainder, and half a ſheep; after which the ſhep- 
herd had 20 ſheep remaining; how many had he at firſt ? 


Suppoſe 60 = = - - - - B80 
Firſt took 30. - - =- =- = 40.5 


— — — 


29.5 39-5 
The ſecond took 15.25 20.25 


14.25 - =- 19.25 
76025 - 0.125 


| 6. a 9.425 

Then 20 — 6.625 = 13.375, firſt 5 

Alſo 20 — 9.125 2 10.875 = ſecond, C 88 

Again, 80 — bo = 20, difference of the ſuppoſitions. 
Alo 13-375 — 10.875 = 2.5, difference of the errors, 
20 X 10.875 = 217.5, 
2.5)217.5(87, correction, 
. 80 ＋87 = 167 ſheep. Q. E. F. 


The third took 


SCHOLIUM. 


By ſuppoſing one of the numbers o, and the other 1, the 
work is ſometimes ſhortened, 


14. A factor delivers fix French crowns, and four dollars, 
for 21. 138. 6 d. and at another time four French crowns, 
and fix dollars, for 21. 9s. 10d. what was the value of each? 


Suppoſe o = value of a French crown, 
Then will 4 dollars = 53.5 8. 
Allo 4)53:(133- 
And 6 crowns ＋ 6 dollars = 807. 

Then got — 491% = + 30F;, firit error. 
Again, ſuppole 1s. = value of a French crown. 
Then 6 crowns and 4 dollars = 53+, 

Allo 531 — 6 = 477 = 4 dollars. 
404720112, value of a dollar. 


And 4 crowns ＋ 6 dollars = 782. 
Then 751 — 490 = + 255; ſecond error. 
Allo 30 — 25 = 5, difference of the errors. 
„. 5)30;(0;5 == 65. 1d. = value of a crown, Q. E. F. 


And 
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And 6 crowns = 36s. 6d. 
536: 6d. — 36s. 6d. = 178. value of 4 dollars. 


* 4)17 48. 3d. = value of a dollar, . 


10 this rule it is generally preſumed, that the firſt error js 
to the ſecond, as the difference between the true and firft ſup- 
poſed number is to the difference between the true and ſecond 
ſupgoſed number. When this docs not happen, the rule of 
talſe docs not give the exact anſwer, except the two ſuppoſed 
numbers be taken very near the true one, 

The errors are the difference between the true reſult, ang 
each of the falſe reſults; fo that if the errors are unlike, the 
true number lies between the ſuppoſed numbers ; but if alike, 
the true number lies without both of the ſuppoſed ones, 

A great many queſtions may be reſolved by this rule, which 
cannot be reſolved by any ether rule in arithmetic z but there 
are many queſiions where it cannot be certainly known, 
wiether they can be reſolved by it or not, till they be tried.“ 


* * N * K * K EEE EEE EEE EE HEETLYE.! 


HAT DK. 
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J being often neceſſary, in arithmetica} calculations, to 
find ſuch multiplicrs, or numbers, which may be divided 
by any number of given diviſors, without any remainder, or 
to leave any aſſigned remainder, or remainders; by which 
means many pleaſant queſtions, not reducible to any of the 
foregoing rules, may be ſolved, 

Firſt find the leaſt number that can be divided by any num- 
ber of given diviſors without a remainder, 


RU LE. 


Multiply all the prime numbers, and the roots of ſuch 2s 
are ſquare or cube numbers, continually ; the product will 
be the leaſt number required. 


1. Shew me how to find what's the leaſt number 
J hat you can divide without a remainder, 


By 
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By giving diviſors, as the digits nine, 
For a true canon I'd give a pint o' wine? 
Ladies Diary, 1719. 
Diviſors 1. 2. 3. 4. 5. 6. 7.8. 9. 
But as / 4 2, that 6 may be cancelled, being compoſed 
of 2X 33 / 8 23 andy/g= 3. 
,*IX2XZX2XTFXJ7TX2X 7 X 2X 3 = 2520. 
Q. EF. 


2. What particular leaſt whole number is that, which be- 
ing divided by 2, 3, 4, 5, 6, 7, 8, 9, ſhall leave a remain- 
der of 1, 2, 3, 4, 5» ©, 7, 8, reſpectively ? 

It is plain by the queſtion above, that 2520 is the leaſt 
number that can be divided by nine digits, without a re- 
mainder. *.* 2520 — 1 = 2519, the number required. 


3. A country girl to town did go, 
Some walnuts for to ſell, 

A gentleman ſhe chanc'd to meet, 
And thus it her befel: 

My pretty maid, ſays he to her, 
What number have you here ? 

I can't tell, fir, ſays the to him, 
But this I'll make appear; 

I told them o'er ere I came out, 
By ſix's, fives, four's, three's, two's, 

And, ev'ry time I number'd them, 
One remain'd overplus ; 

I told them o'er by ſeven's at laſt, 
And there were no remains; 

If you can find the number out, 
Pray take it for your pains. 


Firſt, the leaſt number that can be divided by r, 2, 3, 4, 5, 
6, without a remainder, viz, 1 X2X 3X 2 X 5 = 60. 

Then 69+ 1 = 61, will leave 1, when divided by each 
number; but 7)61(8, and 5 remains. 


Allo bo Xx 2 + 1 = 121 br of which are diviſible by 


oK ＋ 1 = 181 7 without a remainder. 
bo x4 +1= 241 f 
But 60 X 5 + 1 3ol, is the leaſt number which ad- 


mits of the conditions of the queſtion. 


Then 
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Then to find the next leaſt number, which admits of the 
ſame conditions, viz. box 6 + 1 3611 
65X 7 4-1 = 421 | none of which 
box 8 +1 = 481 are diviſible 
box 9+ 1= 541 by 7, without 
Co X10 ＋ 1 2 a remainder, 
60 x 11 + 1 == 691 
But bo 12 + 1 = 721; is the next number admitting the 
conditions aforeſaid, 
Alſo 721 — 301 = 420, the common difference of all 
numbers anſwering the ſame conditions, 
. 301, 721, 1141, 1501, 1981, 2401, 2821, &c, ad 
infinitum, will anſwer the conditions of this quettion. 


4. To find the leaſt number of guineas, which being di- 
vided by 6, 5, 4, 3, and 2 reſpectively, ſhall leave 5, 4, 3, 
2 and 1 reſpectively remaining ? L. Diary, 1748. 

As by the foregoing queſtion, 1 X 2 Xx 3X 2X5 = bo, 
the leaſt number, which divided by 1, 2, 3, 4345 and 6, 
lcaves no remainder. 


. bo—1= 59. Q. E. F. as may be eaſily proved. 


5. Required the leaſt number, that being divided by q, 
{hall leave for a remainder 6; if divided by 8, the remainder 
will be 5 ; if divided by 7, the remainder will be 4; and ſo 
on, each time leaving for a remainder three leſs than the di- 
viſor, till, divided by 3, the remainder will be nothing ? 


As 2520 is the leaſt number which can be divided by the 
nine digits, or by the ſeven higheſt of them without a re- 
mainder. 

. 2520 — 3 = 2519. Q. E. F. as may be eaſily 
proved. 

6. Required the three leaſt numbers, which divided by 20 
mall leave 19 for a remainder; but, if divided by 19, ſhall 
leave 18, if divided by 18, ſhall leave 17; and ſo on (al- 
ways leaving one leſs than the diviſor) to unity? 

Gentlemen's Diary. 1747. 


Firſt, 1, 2. 3, 5, 7, II, 1%, 17, and 19, are prime 
numbers. | 
Alſo / 4. 2, 3/8 =2, q='3, and4/16=23;- 
And all the reſt are compoſite numbers. 
"IX 2X-JX2X5X 7X 2X ZX IIX IZ N 2&7 * 
19 = 232792560, the lealt number that can be divided by 
tnc 
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the given diviſors without a remainder; alſo 232992560 x 2 
22435385120 ; and 232792560 X 3 = 698377680, being di- 
vided by the given diviſors, will leave no remainder. 
*,* 232792560 — 1 = 232792559 . 
465585 120 — 1 = 465585119 5 E. F. 
and 698377080 — 1 = 698377679 Pe hos. Heng 
Agreeing with the algebraic proceſs, by Mr., Robinſon, in 
the Gentleman's Diary, 1748, 


7. A jolly fine girl did ride on the way, 
With plums in a baſket, it being market-day ; 
She rode on but ſoftly, the weather being hot, 
So I aſk'd her what number of plums ſhe had got: 
She ſaid, the juſt number ſhe did not well know, 
But Il] tell you which way will the true number ſhow. 
If you count them by two's, there will then remain one; 
If you count them by three's, there reſts two when 
you've done; 
If you count them by four's, the remainder is three ; 
If by five's, then juſt four the remainder will be; 
If by ſix at a time you do count them again, 
You'l] find, when you've done, that juſt hve will remain; 
Butif ſeven ata time, you do count them o'er all, 
The remainder will be then juſt nothing at all: 
Now what is the number, and to what do they come, 
At fourteen a penny, I'd fain know the ſum ? 


By the third queſtion it appears, 60 is the leaſt number 
that can be divided by the firſt ſix digits, without a remain - 
der, 60—-1= 59, the leaſt number that can be divided by the 
ſaid ſix digits, leaving each diviſion one leſs than the diviſor ; 
but 59, divided by 7, leaves a remainder, 


Then 60X2 — 1 = 119, the leaſt number that anſwers 
the conditions of this queſtion. 

Alſo 420 is found, by queſtion 3, to be the common dif- 
ference of numbers, anſwering the ſame conditions. 119, 


$29, 959, 1379, &c. will admit of the ſame conditions. 
| QE. F. 
q f their value. 


* 14119087 d. 
Or 14) 5391381 = 3s. 21 


8. Once old mother Gtipe to a market went, 
Some butter to ſell it was het intent; 
At a certain rate per pound ſhe it ſold, 
What ſhe got for it all, as I have been told, 
| 8 Were 


494 Ar1THMETICAL PrROGRESL10N. Boek III. 


Were two ſhillings and two pence farthing juſt ; 
Now how much butter had the old toaſt, 

And how ſhe might ſell her butter per pound, 

Is what is required to be found ? 

Of various anſwers this queſtion will admit, 
Find them all out, and they will whet thy wit. 


Firſt, 2s. 21 d. = 105 farthings, which is compoſed of 
theſe odd numbers, viz. I X 3X5 X 7 = 105; 
d 


So that 105 Ib, at +? 

i EET, >| ; 

g|t105|21 - - = 14 | per pound, all anſwer the con- 
[1055 - 14 \ ditions of this queſtion, Q. 
W E. F. 
SHION . fs 81 | 

10 „ 
8 Gr Alb. at 28. +3 


This queſtion, and the foregoing, was taken from Tapper's 


Delight for the Ingenious, for July, Auguſt and September, 
1711; the ſolutions my own. 


4244442442424 449442444 
e H Ar TER V. 


PROGRESS ION, VaRIaTION, COMBINATION, &c. 


e. I. 
ARITHMETICAL PROGRESSION. 


eee Progreſſion is a rank or ſeries of numbers in- 
creaſing or decreaſing by a common difference, or by 4 
continua! addition or ſubtraction of ſome equal numbers. 
VVV a 
As 19 8.7.6 5 3 2 2 common diff 1 
Or 1. 3.5 7.9 11. 13, common difference 2. 
Alſo 42. 35. 28. 21. 14. 7. common difference 7. 


In arithmetical progreſſion are five things; any three f 
which being given, the other two may be found, which ad- 
mit of twenty different propoſitions, 


1, I he 
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1. The firſt term, commonly the leaſt 
2. The laſt term, commonly the greateſt 
The number of terms. 
The common excels, or difference, 
5. The aggregate, or ſum of all the terms. 
We ſhall only concern ourſelves with ſome few of them, 
but let us premiſe, that, | 
1. If any three numbers are in arithmetical progreſſion, the 
ſum of the two extremes, viz. the firſt and laſt, will be equal 
to the double of the mean or middle number. 


As in theſe, 3. 8 . 13; viz. 3+13= 8+ 8 
| Or:t-- 7 1 14132 7 + 7 
And 7 14+ 21 5 +21 =14 + 14 


2. If four numbers are in arithmetical progreſſion, the 
ſum of the two extremes will be equal to the ſum of the two 
means. 

A323... 3 5 Ji VI i = 
And 5.8 11.14; 314 


F extreme. 


3. Alſo if many numbers be in arithmetic progreſſion, the 
ſum of the two extremes will be equal to the ſum of any two 
means that are equally diſtant from the extremes, 

*- Ye Df] ̃¼˙ - 14-093 
viz. 7. +17 9+15=11 13. 


Or if the numbers be odd : 


Re WY WT. REES LY 
viz; 1＋ 1328 3＋ 1125 +9=7+7- 
4. Every ſeries of numbers in arithmetic progreſſion is com- 


poſed of the exceſs or common difference, ſo often repeated 
as there are terms in the progreſſion, except the hrit. 


As in theſe, 2 5 8 11. 14 » 19, &c. 
Here the common difference being 3. 


Then will 2 +£3=5.5+3=8.8+3=11.1:! 
+ 3= 14. 14 + 3 = 17, &c. | 
Hence may be obſerved, that the difference between the 
two extremes (2 and 17) is compoſed of the common 0it- 
ference, multiplied into the number of all the terms, except 
the fir lt. 
In 
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In the aforeſaid progreſſion, 2, 5. 8. 11. 14 17. 
The number of terms without the firſt is 5 le: 
The common difference 3 wu tipl, 


The difference of the two extremes 15 


ER OF OSITIF10N:::L 


The two extremes, and the number of terms, being given, 
to find the ſum of all the ſeries, 


RULE. 


Multiply the ſum of the two extremes into the number of 
terms, and divide the product by 2, the quotient will be the 
ſum of all the ſeries. 


1. How many ſtrokes do the clocks of Venice (which go 
on to 24 o'clock) ſtrike in the compaſs of a natural day? 


1 + 24 =25, ſum of the extremes, 
24, number of terms. 


100 
50 


2)6c0( 300 ſtrokes. Q. E. F. 


2. The length of my garden is 94 feet; now if eggs be 
laid along the pavemeat a foot aſunder, to be fetched up 
fingly to a baſket, removed one foot from the laſt, how 
much ground muſt he travel that does it ? 


2 + 15$ = 199, ſum of the exremes. 
14, number of terms, 


__ - 2)17850($93> feet. 
Feet in a mile 5280;8930( 1mile, 5 fur. 21 poles, 3 feet, 


QE. F. 


P R O- 
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The firſt term, the common exceſs, and the number of 
terms being given, to find the ſum of all the ſeries, 


RULE. 


From the product of the number of terms in the common 
exceſs; ſubtract the common exceſs, and to the remainder 
add the double of the firſt term; half the product of that 
ſum multiplied by the number of terms, gives the ſum of al! 
the ſeries. 

2. A gentieman bargains with a bricklayer to fink him a 
well twenty fathoms deep, upon theſe terms, viz. to pay him 
three ſhillings for the firſt fathom, five for the ſecond, ſeven 
for the third, &c. raiſing two ſhillings every fathom ; what 
will be due to the brieklayer for compleating the ſame ? 


Firſt, 20X2= 40; alſo 40 —=2 = 38. 

Again, 38 +6 = 44; and 44 20 = 880. 

. 880 — 2 440 ſhillings = 221. Q. E. F. 
e UL 


The firſt term, number of terms, and ſum of all the 
ſeries given, to find the common exceſs, 


R UL E. 


Divide the double ſum of all the ſeries by the number of 
terms, and from the quotient ſubtract double the firſt term; 
divide the remainder by the number of terms leſſened by unity, 
the quotient will be the common exceſs. 

4. A gentleman travelled 100 leagues in eight days, and 
every day travelled equally farther than the preceding day; 
it is known that the firſt day he travelled two leagues, how 
many leagues did he travel each of the other days? 


200 ＋ 8 =25; allo 25—4=21; and 8 —1=7. 
7) 21 (3, the common difference ſought. 


Then 3 added to 2, and every other term teſpectively, 
gives 1 ſecond 


- - - third 
1T - - fourth | 
14 - - fifth Fday's journey, Q E. F. 
17 - - »- fixth 
20 - - » ſeventh 
23+ = eighth J 


ICO leagues. 


— K K pRO- 
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The two extremes, and number of terms being given, te 
find the common difference, 


R U LE. 


The difference of the two extremes, divided by the num- 


ber of terms, leſs unity, the quotient will be the common 
exceſs. 


5. One had 12 children that differed alike in their ages, 
the youngeſt was nine years old, the elder 26+; what was 
the difference of their ages, and the age of each? 


Here 36.5 —9 = 27.5, difference of the extremes, 
Allo 12—1 = 11) 27.5(2.5, common excels, 


Which add to the age of the youngeſt, and ſo on con- 
tinually to the reſt, 


viz. youngeſt = = = = = = <= 9 * 


Si ooo oc wsesss 112 | 
JOth = <= oo uo coo 14 
tv 2 162 ö 
th I ——_— 19 | 
„ L 
. och 671717 8 A Lows old, 
Sth - - ea = - === - 262 
am „ 29 
3 ——— == 312 
2WW—44„to 34 
TV = 362 


6. A debt is to be 1 at 11 ſeveral payments is 
arithmetic progreſſion; the firſt payment to be 121. 10s. 


and the laſt 631. what is the whole debt, and what muſt 
each payment be ? 


Firſt, 12.5 +63= 75.5, ſum of the extremes. 
1T, number of terms. 


2)830.5(415-25 =4151. 58. whole debt. 
Then 63— 12.5 50.5, difference of * extremes. 
11-1 281009 30.5 (5.05 251. 15. common difference. 


Therefore 
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| E 
Therefore 12 10 = firſt ? 
I7 11 == ſecond 
22 12 = third 
27 13 = fourth 
32 14 = hfth —_ 
37 15 = fixth > payment. 
16 = ſeventh 
47 17 = eighth 
16 = ninth | 
57 19 = tenth 
63 — =eleventh J 


— k ͤ —ä— — 


415 5, whole debt, as before. 

7. A man is to travel from London to a certain place in 
ten days, and to go but two miles the firſt day, increaſing 
every day's journey by an equal exceſs, ſo that the laſt day's 
journey may be 29 miles; what will each day's journey be, 
and how many miles is the place he goes to diſtant from 
London ? 

Firſt, 29 — 2 = 27, difference of the extremes. 
lo—1=9) 27 (3, the common difference, 
Which added to each day's journey, 


gives 2 | ſfirſt. 
5 ſecond. 
third. 
TI | | * 
n fth. 
17 miles for the & ſixth. 
20 ſeventh. 
23 eighth. 
26 | ninth. 
29 | | tenth, 


155 miles from London, 


PROPOSITION V. 
The two extremes, and the common excels given, to find 
the number of terms. 
RULE, 


Divide the difference of the two extremes dy the common 
exceſs, the quotient plus unity is the number of terms. 


Kk 2 . 8 
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8. A man going a journey, his firſt day's travel was five 
miles, his laſt day's travel 35 miles; he increaſed his journey 
every day three miles; how many days did he travel? 


Firſt, 35 — 5 = 30, difference of the extremes, 


Then 3) 30 (10; and 10 1 = II days journey. QE. F. 
PROPOSITION VI. 


The common exceſs, number ef terms, and ſum of all the 
ſeries given, to find the firſt term, | 


RULE. 


Divide the ſum of all the ſeries by the number of terms, 
and from the quotient ſubtract half the produ- of the com- 
mon exceſs into the number of terms leſs unity, the remain- 
der will be the firſt term. 


9. A man is to receive 3001. at 12 ſeveral payments, each 
payment to exceed the former by four pounds ; he is willing 
to beſtow the firſt payment on any one that can tell him 
what it is; what muſt the arithmetician have for his pains ? 


Firſt, 12) 300 (25; allo 12 — 1=11. 
Then 11 X4=44; and 2) 44 (22. 
*,* 25 — 22 = 3, the artiſt's reward, Q E. F. 


10, Suppoſe it 100 leagues between London and Carliſle, 
two couriers ſet out from each place on the ſame road; that 
from London towards Carliſle travelling every day two 
leagues more than the day before; the other from Carliſle 
to ſet off one day after, travelling every day three leagues 
more than the preceding one; and that they meet exactly 
half way, the firſt at the end of five days, and the other at 
the end of four; how many leagues did each travel each day? 


Firſt, 5) 50 (10; allo g—1 = 4. 
Then 4X2 =8; and 2) 8 (. 
*,* T0—4 26, his firſt 
6+2 = 8 - » ſecond | 
10 - - third >day's journey. 
12. — fourth 
14 fifth 
Sum 80 : 
Again, 
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5 Again, 4) 50 (12.5; alſo 4 —1 = 3. 
Then 3 X 3 29; and 2) 9 (4.8. 
* ade og 8, 26g 0 | 
wolf - - JECONU WP 
17 - - fourth | 


50 leagues, 


PROPOSITION VI. 


The laſt term, number of terms, and common exceſs 
given, to find the firſt term, 


RULE. 


Multiply the common exceſs into the number of terms 
2's unity, the product ſubtracted from the laii term leaves the 
firſt. | 


11. A man in fix days went from London te Nancheſter, 
eren day's journey was greater than the preceding ond by 
four miles, his laſt day's journey was 40 miles, what was 
the firſt ? 


Number of terms 6-1 = 5 
Common excels 4 


20 
Then 40 — 20 — 20, the firſt day's journey. Q. E. F. 


I ſhall now add one propoſition more, excluſive of the 
20 abovementioned. 


PROPOSITION VIL 


When one perſon or thing moves with an equal, and an- 
other the ſame way by a progreſſive motion, to find in 
What time the firſt will be overtaken, 


RULE. 


Add the common exceſs of the purſuer's day's journey 
to double the ſpace gone each day by the purſued ; from 
that ſum ſubtract double the ſpace that the purſuer travel- 
led the firſt day, and divide the remainder by the com- 


L k 3 mon 
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mon exceſs, the quotient will give the number of days in 
which the purſued will be overtaken by the purſuer, | 


12. A noted highwayman having committed a robbery, 
not ſuſpecting a purſuit, fled northward at the rate of eight 
leagues a day; Jonathan Wyld, upon the ſcent, follows 
him, in a progreſſive motion, only three leagues the firſt day, 
five the next, ſeven the third, and ſo on, increaſing every 
day two leagues; in how many days will the highwayman 
be overtaken ? | | 


Firſt, 2 4 16 =18; alſo 18 —6= 12. 
. 2) 12 (6 days. Q. E. F. | 
For 6x8 = 48 leagues, the ſpace travelled by the robber, 
Then, by Prop. II. 6x2= 12; allo 12—2=10; and 
10 +6= 16. 
Alſo 16 „6 2 96. 2) 96 (48 !ragues, when the 
thieftaker comes up with the highway man. 


13. V. Z. made the following bet for 1000 guineas, to 
be decided the Monday, Tueſday, and Wedneſday, in 
Whitſun-week, on Barnham Dow1s, between the hours of 
eight in the morning, and eight at night. The propoſer 
Has ten choice cricketers in full exerciſe, who on this occa- 
{ion are to be diſtinguiſned by the firſt 10 letters of the alpha- 
bet. Theſe are to run and gather up, and carry ſingly, 1009 
eggs, laid in a right line, juſt two yards aſunder, putting 
them gently into a baſket placed juſt a fathom behind the firſt. 
They are to work one at a time, in the following order: 
A is to fetch up the firſt Io eggs, B the ſecond, C the third, 
and ſo forward to K, whole turn it will be to fetch up the 
tooth egg. Alter which, A ſets out again for the next 10, 
B takes the next, and fo forward alternately, till K ſhall 
have carried up the 1000th egg, at 100 eggs per man. 
The fellows are to have 300 J. for their three days work, if 
they do it, and it is to be diſtributed in proportion to the 
ground each man ſhall in his courſe have gone over. It is 
required, firſt, How many miles each perſon will have run? 
Secondly, What part of the 300 J. will come to his ſhare ? 
"Thirdiy, Whether if the men had been poſted at proper 
places, they had not better have run from London to York 
twice, and back in the time, taking the meaſure 180 miles ? 


Fiſt, for A's race, 4, firſt term, 40, laſt term, their ſum 44- 
gies N* of terms 10 X 44 = 440. 7 


\ 
©. 4@* 
2 - =_—— 


Chap. V. ArrTaMETICAL PROGRESSION. 803 
. 2) 440 (220, A's firſt race. 
Then gol x4 = 3604, firſt term of the laſt race. 
Alſo 910 x 4 = 3640, laſt term. 
3604 + 3640 = 7244, their ſum. 


* 
Fo —.— 36220, A's laſt race. 


Then to find his whole part in this expedition, put 220, 
Arſ term, 362220 laſt term, ſum 36440. 


. 36440 x10 


= 182200, ſum of A's races. 


For B's part in the expedition : 
Firſt, 11x4= 44; laſt term 20X 4 80 
Alſo 44 + 80 = 124 ; which X 10 = 1240, 
.. 2) 1240 (620 yards, B's leaſt race. 

Laſt race 911 x 4 = 3644 

Alſo 320 X4= 2680 | heir ſum 7324. 
„ . 73240 X le 

2 


Then 620 + 36 == 37242, ſum of the extremes, 


„ 186200, ſum of B's races. 
2 


Again, 186200 — 182200 = 4000 yards, common diffe- 
rence; which added continually to each of their ſhares, 
ſhews that yards. miles. furl. poles, 

A in all ran 182200 = 103 4 40 

- - 186200 = 105 80 

190200 = 108 
I94200 = IIO 
198200 = I12 
202200 = 114 
200200 = 117 
210200 = 119 
214200 121 
218200 123 


= 26620, yards, B's greateſt race. 


* 


* OHG 
F 


* ern e 
— 
O 
O 


2002000 = 1137 


— * 


As 10010: 911 :: 300: 27 6 — ers A's 


Alſo 10010 :931:: 300: 27 18 — r, B's ö part. 
Then 271. 18 8. , erd. — 27 l. 6s. 8 d. 118. 


1 8 1 _ 
11,727. d. common difference; which added to each man's 
are, : 


K K 4 | gives 
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| J. 8. d. 15 | 7 7 
27 6 oer] 
27 18 Tour 
29 2 der 
29 14 er 

30 5 1170 q . K. F. 
30 17 117 
- 31 9 11 cr 
E33 11 r 
32 13 ror) 


From London to York, ſuppoſe 180 miles. 
Miles i in the whole expedition 112717 


And 180 X 4 = 720 


— — 


Short of the preſent undertaking 417+ miles, 


— —_ 


gives 


CCC 
* 


Nn 


The following queſtion I was favoured with by my eftecm. 


ed ſriend, Major Watſon, chief engineer in Lord Clive's ex- 
pedition to the Indies, 


14. Suppoſe a man to have a calf, which at the end of 
three years begins to breed (and afterwards) a female calf 
every ycar; and that each calf begins to breed in like man- 
ner at the end of three years, bringing forth a cow calf 
every year, and that theſe laſt breed in the fame mannner, 
&c. &c. to determine the owners whole ſtock at the end of 
20 years? 

By nature of this queſtion, the number of cows that calved 
at the end of theſe years will be as follows; 


%%% „0 ( l 2504 
%% £3 IS oh? 9. 13.19.28. 41 
| 1.5: „16, 1, 18. 19 20 fears. 

i to . 88. 129. 18994277, and 406 reſpectively, which 
are found by adding the laſt to the Jaft but two. 

Then of the whole feries 1 + 1 + 1 + 2+ 3+4+0 
+ 9 + 13-449; +<D+E+F-+Go repreſented 
by 8, when D, E, F and G denote the four laſt terms, we 
ſtall CRIT TIRE TT I e ee pra 7 4 E- 
＋ 10 +28... DSS - E — F — G, which being 
fakes; from'the - above: we have 1 1 +1--1+2+3 
+4+6+9+13....+Fz =E+F + G; and by 


adding 


_ 
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adding G to both ſides of the equation we then get 1＋ 1 
+ 1+ I+2+3+4+6+9+ 13... FTG 
E+F +2G; wiich conſequently will be the man's ſtock 
of cows and calves at the end of any number of years, 


which, in this caſe, E= 189 ＋F =27 __ 2G -- 812 
will be 1278. Q. E. F. 7 , 


From the above ſolution it appears, that the whole ſtock 
of cows and calves, at the end of any number of years, 


will be equal to the number of cows that would calve at the 
end of three years aſter the given time, 


tree cckego cf: te erer te CC er cake 


SRC T. II. 
GEOMETRICAL PROGRESSION. 


EoMETRICAL PROGRESSION is when any rank or ſeries 
of numbers increaſe by on common multiplier, or de- 
creaſe by one common civiſor ; 


As 2. 4. 8. 16. 32. 64; here 2 is the common multi- 
plier. 

And 1215. 405. 135. 45. 15. 53 here 3 is the common 
diviſor. 


Note, The common multiplier, or diviſor, is called the 
ratio. N | 

Here note, that if three numbers »re in geometrical pro- 
greſſion, the product of the two ext g will be equal to 
the ſquare of the mean or middle term, as in theic, 2.4. 8. 

Here 2 X8= 4x4, each being = 16. 

Alſo if four numbers are in geometrical progteſhan, the 
product of the two means wi | be equa! to the produgt ©! {ne 
two extremes, as in theſe, 135.45.15 · 5. 


Here 135X5 = 45 X 15, each being 675. 


Hence, if ever ſo many numbers are in geometrical 
progreſſion, the product of the two extremes are equal to 
the product of any two means that are equally diſtant from 
the extremes. RI ee Lig, 


As in theſe, 3 9. 27.81 243. 29. 
Here 3X 729=9 X'243==27 & 51 2187. 
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Or if the number of terms be odd, as in theſe: 


3.9.27 . 81. 243, &c. 
3 Xx 243 = 9 X81 27 X 27 = 729, 


In any geometrical progreſſion, the ſame things are to be 
taken n-/tice of, as in arithmetical progreſſion ; 

viz. Firſt, The firſt term, commonly the leaſt, 

Secondly, The laſt term, commonly the greateſt, 

Thirdly, The number of terms. 

Fourthly, The ratio, or common multiplier, or diviſor, 

Fitthly, the ſum of all the ſeries, 

Any three of theſe being known, the reſt may be found. 

If to any ſeries of numbers in geometrical progreſſion not 
proceeding from unity, there be aſſigned a ſeries of numbers 
in arithmetical progreſſion, beginning with an unit or 1, 
' whoſe common difference is 1, called indices, or expo- 
nents ; | 


I:2-J- 4. 53. 6, 7, indices. 
,, 4 . 12 Ke. 
then will the addition or ſubtraction of thoſe indices (or 
numbers in arithmetic progreſſion) directly correſpond with 
the product or quotient of their reſpective terms or ſeries in 
geometric progreſſion | 


that 38, fo 8 ＋ 5 = 12s, the ſeventh term in =. 
Again, 3 * 200 T 128 — 1 6384, the 14th term in =, 
Or, 10 11 715 11 
Or, ; 65 1 on ap &c. 


But if the ſeries begin with unity, the indices muſt begin 
with a cypher. | 


9. 1+$o- $85.05 7, &c. 
Thus, 15 „2 4.3.16. 32. 64 128. 
Now by theſe indices, and a few leading terms, the laſt 
term, or any diſtant one may be ſpeedily found. 


PROPOSITION I. 


The firſt term being unity, the ratio and number of terms 
being known, to find the laſt or any remote term. 


RULE. 
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R UL E. 

Find a few of the leading terms, oyer which place their 
indices, as before directed; then multiply the laſt found term 
by itſelf, which will produce a term double thereto ; and ſo 

roceed, till you either arrive at the term ſought, or one that 
falls a little ſhort of it; if ſo, multiply the term laſt found b 
that term, anſwering the difference of the indices of the la 
found term, and that ſought; which laſt product will be the 
term required. | 


1. A country gentleman going to a fair, meets with a 
crafty youth who had a drove of 25 very good oxen; upon 
aſking their price, was anſwered, he ſhould have them for 
16 pounds each, one with another; the gentleman offers 
him 15 pounds each, and take all: the young ſpark tells him 
it would not be taken, but if he wauld give him what the 
20th ox would come to by beginning at the firſt with a ſin- 
gle farthing, and doubling only to the 20th, he ſhould have 
them all; what did they come to a head? 


; 9 „ 1 1 3 4, indices. 
Furt, „ 1 4 816 22, terms. 

5+ 5= 10, 4+ 5= 9s 
32 K 32 10243 — f 16 X 32 512. 
10+ 9 = 19 

1024 X 512 524288, which is the 20th term, 
as the indices are leſs than the term by one. 

And 524288 farth. = 5461. 28. 8 d. price of the whole. 


*,* 25) 5461. 28. 8 d. (211. 16s. 104d. Q,. E. F. 


Then, 


But if the firſt term of any ſeries be greater than unity, 
that and the ratio being known, to find any remote term 
without producing the reſt, 


N UL Es 


Find a few of the leading terms, as before directed; then 
multiply the laſt term ſo found by itſeff, and divide the pro- 
duct by the firſt term, and this again multiplied by the term 


as is wanting, and divided by the firſt, gives the term re- 
quired, ' | 5 | 


2. A nobleman dying left ten ſons, to whom and to his 
exccutor he bequeathed his eſtate in the manner following; 
Viz, to his executor for ſeeing his will performed 1024 
; =D | pounds; 
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pounds; the youngeſt ſon to have as much, and half ay 
ml, ind every ſon to exceed the next younger in the 
12144 ib of 15 : what is the {hare of the eldeſt ? | 


! , CRE, 
1024 1536 . 2304. 3456. 5184. 7776, terms. 
| i EI 590491, eldeſt ſon's fortune. Q. E. F. 


1024 


PROPOSITION n. 


The firſt trm, ratio, and laſt term given, to find the 
ſum of all the ſcries. 
RULE. 


Multiply the laſt term into the ratio, and from the pro- 
duct ſubtract the firſt term; divide the remainder by the 
ratio leſs unity, the quotient will be the ſum of all the 
ſeries, 


3. On New-year's day a gentleman married, and received 
of his father-in-law a guinea, on condition that he was to 
have a preſent on the firſt day ef every month for the fir 
year, which ſhouid be double ſtill to what he had the month 
before; what was the lady's portion ? 


. G I.' 03 :4-.$-5 © $5 INoICES. 
Firſt, 7 3.3050. 2 


Then, $3 T3 - alſo 6 n 


X SAU! 64 X 32 = 2038, laſt 
term. | 
Again, 2048 X 2 4096; alſo 4066 — 1 = 4095. 
20) 4095 
204 15 


£ 4299 158. the lady's fortune. Q. E. F. 


4. One at a county fair had a mind to a ſtring of 20 
ſine horſes; but not caring to take them at 20 guineas per 
head, the jockey conſented that he ſhould, if he thought 
good, pay but a ſingle farthing for the firſt, doubling it only 
to the 19th, and he would | the 20th into the bargain ; 


this being preſently accepted, how were they ſold ? 


| "= O . I . 7 * i . 4 . 5 
Firſt, 1 1 0 322 4+ . 8 0 19 . 325, &c. 
I. Then 
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Then 32 * 8 10243 alſo} 32 X = 252 
10 + 8 = 18 


Again, a 1024 X 252 = 262144, the 19th term. 

Then 262144 * 2 = 524288; 
alſo, 524238 — 1 = 824287 farth. = 5451. 28. 71d. 
+, * 20) 5461. 28. 739d. (27 l. 68. 122 d. each. ( E. F. 


5. A cunning ſervant agreed with a m4; (unſkilled in 
numbers) to ſerve him eleven years wittout any reward ivr 
his ſervice but the produce of a + t- corn for the ft year; 
and that product to be ſow: the ſecond, and ſo on from 
year to year, until the epd e the time, o ing the increaſe 
to be in a tenfold proportion: it is rcquired to find the ſum 
of the whole produce ? 


Firſt 3 io +43 „ ee. 
, 10. 100. 1000. 1000. 100000 corns of wheat. 


E :8:38..6 
Then f looo X 100 == 1009000, the bth'year's produce. 


1 } ENTRE. I RY 
I©00000 X 100000 == 100000000000, the 11th 
or laſt year's produce. 
Then ratio 10 X* 100000000000 = ICCODCCOO: ©00 3 
Alſo 1050000000000 — 10 = 999999g999g9go. 
Ratio 10 — 1 = 9) 999999999990 (,I1I111111T10 corns 
in all, | : 
As hath been before obſerved, 7680 wheat-corns will fill 
a ſtatute pint ; | | 
Then 7680) 111111111110 (14467591 pints. 
In a buſhel 64) 14467591 (226056 buſhels, which ſup- 
pole at 3s. 4d. per buſael. 
+ )226050}- 
— . 
Anſwer { 37676 44, a very ample reward. Q. E. F. 


—̃ͤ fH—— — — 


6. It is reported that one Seſſa, in India, having firſt in- 
vented the game at cheſs, ſhewed it to his prince ohekram ; 
the king, who being highly pleaſed with it, bid him aſk 
what he would for the reward of his invention ; whereupon, 
he aſked, that for the firſt little ſquare of the cheſs-board 
he might have one grain of wheat given him; for the ſe- 
cond two, and ſo on, doubling continually according to the 
number of {quares on the cheſs-board, which were 64: 
the king, who intending him a noble reward, was diſ- 


pleaſed that he nad aſked fo trifling a one; but Seſſa de- 
| clating 
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claring he would be contented with this, it was ordered 
to be given him; but the king was aſtoniſf ed when he found 
that this would raiſe ſo vaſt a quantity, that even the whole 
earth could not produce it! fo you are deſired to repeat the 
operation. | 


: 0:52:24 +. 4: $5 mowers. 
Firſt, 1 2. 4. 8 16 . 32, terms, &c. 
5 + 5 10, 10 ＋ 10 20 
Then 32 X 32 2 10243 ned 1024X1204=1048576 
: 9 1 40 
Again, 1 1048576 X 1048576 = 109951162776. 
| 10 
40 20 = 60 
109951162776 X gen 1152506950 6846976 
aſtly, 
60 ＋ 2= 63 

11525059 5006846970 X 8 = 922005 560054775808 

Now, 922005 500054775808 X 2 184401 1120109551616. 
*,* 184401112010955 1616 — 1= 184401 1120109551615 
wheat-corns. | 

7680) 1844011120109551615 (240105614597597 pints, 

64) 240105614597597 (3751650228087 buſhels, 

8) 3751650228087 (46895627851.875 quarters, which, at 
II. 78. 6d. per quarter, amounts to 64481488296]. which 
js more than would pay one year's rent of all the dry land 

on the face of the earth, at 11. 10s. per acre, which may 
thus be proved : | 


The circumference of the earth 360 degrees (69% Engliſh 
miles to a degree) = 25020 Engliſh miles, circumference of 


the earth. 


Alſo, 25020 X 25020 x .31832 = 199268447. 328, area in 
ſquare miles of a perfect globe. 


Alſo, 199268447.328 x 640 127531806289. 92 acres of 
land and water, 3 of which is ſuppoſed to be water. 

*.* 3) 127531800289.92 (425 10602096. 64 acres of dry 
land, which, at 11. 10s, per acre, is 63765903144. 96 
pounds a year; which, compared with the valuation ot the 
wheat, as above, will be found 7155851511. leſs, 


PROPOSITION. III. 


Of any decreaſing ſeries in , whoſe laſt term is a cypher, 
to find the ſum of thoſe ſeries, | 


RULE. 
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R U L E. 


Divide the ſquare of the firſt term by the difference be- 
tween the ſaid firſt term and the ſecond term in the ſeries, 
the quotient will be the ſum of all the ſeries. 


7. To find the ſum of 5 ATT, &c. ad infinitum 


Thus, ZX 1 ; alſo, + — rr. 


4 — 


„. 4) 4 (4 21, the ſum of the ſeries required. 


$. To find the ſum of 3X5 ＋ 5 + e &c. ad infinitum. 
Firſt, 1 & 123; alſo, *=3; and - 122 


. 3) 5 (1 21 Q. E. F. N 


9. Suppoſe a ball to be put in motion by a force which 
drives it 12 miles the firſt hour, xo miles the ſecond, and ſo 
on continually, decreaſing in proportion of 12 to 10, to in- 
finity; what ſpace would it move through ? 


Firſt, 12 X12 =144; alſo 12—'ro= 2. 
. 2) 144 (72 miles, Q. E. F. 

Tt may appear ſtrange to ſome, that it ſhould be poſſible 
to give the ſum of an infinite progreſſion in numbers; 
whereas, if the terms were continued, it would, after a thou- 
ſand years labour, and after producing thouſands of millions 
of terms, be never the nearer finiſhing, 


N KR KNM HE HHH HHHEHS 


SECT. III. 
YAM FAT 0M 


D variation is meant the different ways any number of 
things may be altered or changed, in reſpect to their 
places, 
To find the number of different changes that may be 
rung on any propoſed number of bells, 


R UL E, 


Multiply all the terms in a ſeries of arithmetical progreſ- 


konals continually, whoſe ſirſt term aud common difference 
is 


512 


VARIATIONS. 


Book Ilf. 


js unity or 1, and the laſt term the number of things propoſed 


to be varied; 
required. 


the laſt product will be the number of variations 


The changes on any number of bells not exceeding 12, 


are exhibited in the following Table. 


2 


. number ot] 1 manner hov. | 't he different changes 
things propoſed | their ſeveral va-| or variations every 
| to be varicd, riations are pro- one of the propoſed 
| duced, | numbs. can admit of, | 
| nen . — | 
1 IX IIS 1 
2 IX 21828 2 
| 3 2X 31286 | 
4 6x 4 = 24 
| 5 2&.X i= 120 | 
| 6 120X b\= 720 ſ 

7 720X 7,== 5040 | 
| 8 5040 Xx B|= 40320 a4 
© 40320 X 9|= 362880 
| 10 302880 x 10 |= 362880 | 
| 11) 3628800 x 11|= 3991iE800 | 
\ 132 39916800 x 12| = 4790016co0 | 


Let it be propoſed to find the number of changes that 


may be runy on 12 bells, and to compute how long all 
theſe changes would take ringing once over. 


Firſt, I NX 2XZX4X5X6X7X8X9X10X1IX12 
= 479co1i600, the number of changes. 


And ſuppoſe 10 changes to be rung in a minute; viz. 12 
X 10 == 120 ſtrokes in one minute, or two ſtrokes in a ſecond: 


Then 10) 479001600 (47900160 minutes. 
Alſo 1 year = 365 days, 5 hours, 49' = 525949 minutes. 
525949) 47900160 (91 years, 26 days, 22 hours, 


In 1 day are 1440) 38801 


504750 


— — 


1000 


Go) 1361 


41 minutes; ſo long would 
12 bells be ringing, without 
any intermiſſion, to ring thei: 
different changes but on 
over. 
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2. A young ſcholar, but an arithmetician, coming into a 
town for the convenience of a good library, demands of a 
gentleman, with whom he lodged, what his diet would coſt 
for a year? The gentleman aſks him 10 l. the ſcholar an- 
ſwered, he was not certain what time he might ſtay, and 
would know what he muſt give him for his diet ſo long as 
he could place his family (conſiſting of ſix perſons beſides 
himſelf) every day at dinner in a contrary poſition ? The 
ventleman conſidering of it, and thinking it could not be 
long, tells him, he would allow him his diet ſs long for five 
pounds? to which the ſcholar aſſents: what did he give him 


for his table per annum ? 


Firſt, 1X2 X ZX4X5X6X7 = 5040 variations, or 
days. 
Then 365.26) 5040, oo (13 years, 291 days, the anſwer. 

13.790725) 5. Oo . 36239 = 7s. 3d, per annum nearly 
the anſwer. 


rRNA 


S ET. IV. 
COMBI NA TI O NS. 
OMBINATIONS are the various conjunctions 


which ſeveral things may receive without any regard 


to order, being taken 2 and 2, 3 and 3, &c. 
To find the different combinations in any number of 


quantities, 
RULE. 
Having placed the given quantity by itſelf, decreaſe it 


gradually by an unit, ſo often as there are quantities in the 
combination; placing them one above another, with a ſign 
of multiplication between them, which number muſt be 
multiplied into one another for a dividend: then placing an 
unit with the like number of places, increaſing by unity 
till you arrive at the number to be combined ; which mul- 
tiply continually for a diviſor, and the quotient will be the 
number of combinations fought. 


1. A famous general having ſerv'd his king 
Long time in wars, and had victorious been; 
LI For 
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For which his ſervice (with a pleaſant ſmile) 
Aſk'd of his king one farthing for each file 
Of ten men in a file, which he could then 
Make with a body of one hundred men. 

The king, conſidering his brave actions paſt, 
And ſeeming modeily of his requeſt, 

Gave his conſent. — To what will it amount 
In fterling money; take your pen and count. 


8 5 
45 YxExExExExExS x =XE 


6 Ne 7 1 R 
2815650955529472000 „ 
3028800 — = 1730309456440 farthings. 


. *. 173 10309456440 farth. = 180315723501. gs. 2d, 
Q E. F. | 


The number of combinations of 2 in any number of 
things, are 2 raiſed to the power of the number of things to 
be combined; for inſtance, if it was required to find the 
different ways 11 halfpence, huſled in a hat, may turn up; as 
a halfpenny has two faces, . 2X 2X2X2X2X2X2 
X2%X 2 X 2 * 2, or 211 = 2048, the different combination; 
required, 

Now to find the different chances for any number of heads 
or tails, put a for the heads, and & for the tails ; then, 


ar ＋ 23% bþ a9? + * ＋ abt + abs T- + a't? 4. 
ba" + a*b9 þ ab'* i. 

Here it is to be obſerved, that a, or all heads, hath but 
ons way of turning up; the ſame may be obſerved for 11 
tails, | 

But xo heads and 1 tail, and the contrary, may come up it 

different ways each. 


Alſo nine heads and two tails, or the contrary, may 
* 10 


each come — 55 different ways. | 

Again, eight heads and three tails, or the contrary, may 
each come — 165 different ways; which numbers ſa 
found are called unciæs, or coefficients. 

From hence may be deduced this general rule, 


R UL. E. 

If the index of the firſt letter of any term be multiplied inta 
its own unciz, and that product be divided by the number of 
| terms 
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terms to that place, the quotient will be the unciæ of the 
next ſucceeding term forward. 


Let us proceed to find the reſt of the coefficients, cr 
chances, by the rule above; 


viz, ſeven heads and four tails, or the contrary, may 


each come — = 330 different ways 


Again, for ſix heads and five tails, or the contrary, each 
may come 2. —7 = 462. 


It may be obſerved, by proceeding as above, that the 
uncizs, or coefficents, do only increaſe until the indices of 
the two letters become equal, or change places, and then 
the reſt will decreaſe in the ſame order, 

Thus a + 4 + 554%? + 165% ＋ 3304714 4 
4624565 + 4624565 + 3304% + 16543 ＋ 554 ＋ 1146's 
+ n, are all the different combinations, or ways, 11 half. 
pence can turn up; 


viz. 1 +11 + 55 + 165 + 330 + 462 + 462 + 330 
+ 165 + 55+ 11+ 1 = 2"* = 2048, as before. , 

Alſo a die, having ſix faces or ſides, the number of com- 
binations or different ways 11 dice may turn up, are 611 
= 362797056. 
From conſiderations like theſe I compoſed {the follow- 
ing queſtion, which was publiſhed in the Palladium 1753, 
and the next year was anſwered by three ingenious gentle- 
men; but they not conſidering, that in the ſame web of a 
gooſe's foot the punch mark and lit mark cannot exiſt 
together, the laſt mark naturally deſtroying the firſt, which 
cauſed a miſtake in their calculations; for both may com- 
bine together as well as with all the reſt, and bring out the 
ſame number of combinations as eight halfpence, and 


four triangular dice, with three faces each, ſhaken together, 
could produce. | 


2, In Linconſhire, where bounteous nature yields 
Fat ſheep and oxen, and luxuriant fields; 
Our generous clime, replete with roſy health, 
Choice friends afford, bright, fair, and plenteous wealth, 
Some fenny ground have we, with flocks of geeſe, 
Yielding five times a year their feather'd fleece; 
On which, devoid of care, ſwains fleeping lie, 
After repaſt of ſavoury 8 

2 


One 
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One day, at Boſton, o'er a jug of ale, 
A goſſard offer'd all his flock to ſale, 
At fifteen pence a- piece; but I propos'd 
A different price, with which he quickly clos'd. 
Ihe geeſe are mark'd, by cutting toe or heel, 
The webs are pierc'd or ſlit with ſharpen'd ſteel ) 
An hundred pounds for juſt as many geeſe, 
As may be different mark'd : what's that a- piece? 

Each gooſe having three toes, two webs, and one heel 
on each foot, in all 12 different things to be marked, 

But as the four webs may be either ſlit or pinched, but 
not both together, . 25 x 3* = 20736, the number of com- 
binations. 

Alſo, 20736 - 1 = 20735 = number of marks. 
And 1001, = 24000 pence. 

*.* 20735) 24000 (.d. the price of a gooſe. Q. E. F. 
3. A perſon, P, bets fix pounds with another perſon, Q. 
that in throwing up three halfpence, they ſhall all come up 
the ſame way, viz. all heads, or all tails, once at leaſt in 
three trials: at the ſame time Q bets 10 guineas with R, 
that in throwing up four halſpence, they ſhall not all come 
up the ſame (J. e. all heads, or all tails) once in four trials: 
required each perſon's advantage and diſadvantage, with the 

odds in each cafe, by an arithmetical computation only? 

Since there are but two chances for three halfpence com- 
ing all one way at a ſingle throw, and fix for the contrary, 
it is evident the probability of miſſing all the three throws is 
XXI, and that of the contrary 1 — 47 = 37, 

* . * The odds in favour of P, are as 37 to 27. 

In the ſame manner } & Xx } X 4 = 4544 == probability 
of miſting all the four throws with four halfpence, and that 
of the contrary 25. The odds in favour of Q, are as 
2401 to 1695; hence P's advantage in the firſt caſe is 18 5. 
9d. and Q's in the ſecond caſe is equal 21. 6s. 21 d. 

4. Two deſperate gameſters, A and B, agreed to throw 
each Hf them two guineas at a particular point or mark; 
and then to tols up the four guineas fairly, and each perſon 
to take up the heads in the following manner as they ariſe; 
that is, A's two guineas happened to light the firit and ſe- 
cond, or the two neareſt to the ſaid point; fo that if either 
one or two heads ariſe, they muſt fall to A's lot; but B's 
two guineas being the third or fourth, or the two fartheſt 
from the point, ſo that if either three or four heads ariſe, 
they arc to be B's property: moreover, if two heads nap- 

pen 
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pen to ariſe in the firſt toſs, then A gets all the four guincas; 
and if three heads come up firſt to B, then will the other 
guinea be A's of courſe, Quere, what is each perſon's 


probability of winning, and how much is the value of A's 
chance before they begin to toſs ? 


Martin's Magazine. 


Firſt, let à repreſent heads, and 6b tails; then in the bino— 
mial a + b raiſed to the 4th power, the powers of h being 
rejected (as no winning chances on either fide) will remain 
4 + 443 + baa + 4a; the indices repreſenting the chances, 
and coefficients the number of different ways thoſe chances 


may happen; the two laſt terms being A's, and the two firſt 
B's; in all, 15. 


1 + i of 4 = , value of A's firſt winning toſs ; 

1 + if of f = Fr = value of B's [ ſum 1. 

Then 44 — 4+ = , whole value of the ſecond tots. 
Now B's chance of getting four heads muſt ceaſe, ſo there 
can only remain ſeven winning chances, viz. 4 + 3a* + 343 


whereof only one, viz. the firit, belongs to B. 
| 6 224 . * , 
Alſo, 7 of is rg, | "= wal of A's 1 winning 
And F of 17 — TEX 4 B 8 toſs. 
. Alſo, is + 105 _ vor; and iT + 18 — er · 
Conſequently, A's chance to that of B's, is as 73 to 32, 
i:. more than ꝙ to 4. | 


2 oF — 3 — - % — 5 


and A, TTT Ser = il. $3. 94d. = value of B's 5 en 
5. Two gameſters met the other day, 

The one call'd B, the other A; 
But having neither cards nor dice, 
They get to hotch-cap in a trice 
With ſixteen halfpence fair and flat, 
All which they huſled in a hat. 

Says A to B, all theſe are mine, 
And I will lay a pint of wine, 
That in two trials there will be 
Nine heads or tails, as here you ſee. 
No matter which, but on they play'd, 
Till filver, braſs, and gold were laid; 
But as to B, his chance was bad, 
For he got broke of all he had. 

W hat were the odds, I pray declare, 
Groom-po:ters fly, and-ladies fair? 


By the late Mr. Foſeph Smith, of Fleet. 
1. 1 3 4 
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2'5 =65536, number of different chances on 16 halfpence, 
Let @ repreſent the heads, and ò the tails. 
Then a'* + 164" + 1204'%* + 5604"3* þ 18244. 
4368450 + 80084 + 114407. 
Then 11440 X 2= 22880, chances for nine heads or 
tails to come. 
. 65536 — 22880 = 42656, not to come the firſt time; 
viz, 22880 to 426506, that they come nine heads or tails 
the firſt toſs. 
As 65536 : 22880 :: 42656 : 14892 Zr · 
Then 22880 + 1489277 = 37772 Tr; for ? nine heads 
Alſo 65536 — 3777275 = 367633 againſt or 9 tails 
turning up once in two trials. 
From hence A's chance to that of B, 
Is ſomething more than four to three. 


6 Two gameſters one day at dice they would play, 
And being full merry in wine, | 
Says B unto A, what odds will you lay, 
I caſt not all the ſix faces this time? 
Says A then to B, ten to one T'll lay thee, 
ith ſix dice the fix faces you caſt not. 
Pray gentlemen ſhew, and next year let them know, 
or the odds on the caſt, firs, they do not. 


6* = 46656 different combinations. 
And I Xx 2 X 3X 4X 5 N 6 = 720 variations. 
Then 40656 — 720 = 45936 chances againſt A. 
But az A laid 10 to 1 *.* 7200 chances for B. 


*.* A's chance to that of B, is as 45936 to 7200, or as 
6. 38 to 1. 


A TasLE fhewing the probability of winning or loſing any 
number of games together, when the gameſters are equal. 


Powers. | Odds. 
2 4 ſ 2 — 12 I) 1 
* =: 4 4 —1= 3 2|% 
23 = 8 381 7 313 
2. 16 iz, 16 — 1 2 15 Uto 1,415 
2 = 327 z — 1 3rf 068 
2 384 64 —1 = 6 01; 
3 
27 = 128 1128 — 1 = 127 1 
2* = 256} (256 — 1 = 255) (8) 


7. To find how many holes a perſon can make at crib- 
bage, that has the whole pack in his hand. 
Firſt for the ſequences : | As 
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As 4 is the number of ways an ace can be ſhewn, it 
follows that 4* will be the number of different ways that 
one ace and one duce can be ſhewn; and 4* the number 
of ſequences with an ace, duce and tray, &c, &c. 

W hence it appears, that 4 will be the number of ſe- 
quences of thirteen in each ; which multiplied by 13, 


viz. 4'3 X 13 = 872415232, the number of holes to 
which all the ſequences amount. 


Secondly, for the number of fifteens. 

The determimation of theſe depends upon the following 
caſes, according to the ſeveral ways by which 15 can be 
made by 2, 3, 4, 5, &c. cards, the number correſponding to 
which caſes are found from the following 

THEOREM. 


Let a = number of cards, of one ſort, 5 of a ſecond, 
and c of a third (all the cards together making 15) then 
will 4 X 2 (a) X4X 2 (5) X $X + (%) &c. be the num- 
ber of 15's eg e 

For example, Let there be two 5's, one (tray) or 3, 
and one (duce) or 2, then will the number of 15's cor- 
reſponding be :X A Xx N 96. 


Nè of C Noot 

ways. | ways 

1 ITC 

4+1---| 256 0.2 +] .04 

| 232+2- - - 256 S 

10+ r — 284 8 

A - — — 

1 *I 

2 TITITII 256 11 26 

Sum 1600 4+ 2 + 2--| 96 

= IT 6 ti\3+3+2+-|_9 

Te — STI ©4 

1 + 14 +2 +1+1| 334 

243 + +0 3+3+1+1] 144 

2 — 13+2+2+1]| 384 

YE Lb os 96 |2+2+2+2| 4 

LETT? 250 4+1+1+1+1| 16 

3+ 2-210 3+ 2+1+1+1 256 

3+1+1[+1 64 12+ 2+2+1+] 96 

| 2+2+1+1 14+ Fete at wn” 

_M2+1+1+1+1 25 ; Sum 2348 
Sum 760 m 


— —= 1.14 NYQ 


3 3 E 
ö 6 — 1 | — 
EFT] WM ITE TY 
FE TRE 6 3 3 + 2-- 96 
| | 4 op ns. ls ks 
I Are. 
err 256 + | = 
i411 w. 14434634 & 
3+2+2--_96 27 T7 11 
4+1+1+1| 64 $37 251 1255 
3+2Þ1+1 3 [4+2+2+2| 6 
2 +2 +2 + i] 64|[c443T3+ 3+] 64 
3+1+H1+1+1 16 I 3723442 144 
1 2424141410 96 „ 95 
——— 3+1+1 56 
— — [442424141 57 
C6 +7 >= - - 24 3+ 3+2+1+1; 576 
S + 4 - - os 84 3+ 2+2+2+1/ 25H 
6 72 7 oy 5 4+2+1-+1+1+1 04. 
HHRATF METER 
r 35 | 3+2+2+1+1+1| 384 
E 5 2 +2+2+2+1+1| 24 
8 hg 2 556 — — 16 
3+ 3+3--| 16 Sum 4388 
8 TTT 24 LENA 
„ 384 4 +4 +2+1| 64 
4+ 3+1+1; 384 41317311 144 
[4+2+2+1 384) [4 +3+2+2] 244 
3342+ 384 . 
3121242 64 4$+4+1+1+1] 16 
5 141+1+!1 16 | 4 + 3+2+1+1 576 
| 4+2+1-+1+1| 256 44:4 +4T 2 +2+2--1| 9b 
{ 2+ 3-HI+I+! 96 31731732T 1 95 
372 ＋ ATI TI 576 3+3+2+2+1| 570 
1 16 3+ 2 +2+2+2|__1 
Rag ny ons 2 of ET N 
A (242 TL TITLI T. 63 e 0. 
* 2 I I I 
. Sum 3516 LEES 134 
— * 2-+2+1+1+1 7 
| | E422 $455 5465 5 + 


Sum 2856 
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Then 1600 + 760 + 1376 + 2348 + 3616 + 4388 + 
2856 + 320 = 17264, different ways to count 15 ; and 
r7264 K 2 = 34528, the number of holes, Sees 

Laſtly, TT he number of prials will be 13; and 13 X 12 
= 156, number of holes. | 

872415232 + 4” 27 156 = 872449916 holes the 


pack will make. Q. E. 


T 
. 
M AGTC SQUARES. 


Macic SQUARE is a ſquare figure compoſed of a ſeries 
of numbers in arithmetical proportion, ſo diſpoſed in 
parallel and equal ranks, as that the ſum of each row taken 
cither perpendicularly, horizontally, or diagonally, are equa), 
In ignorant ages, when mathematics paſſed for magic, 
theſe ſquares were made ute of by conjurers, for the .con- 
ſtruction of taliſmans. 5 
However, they have ſince become the ſerious reſearch 
among mathematicians ; not that they are of any real or 
ſolid uſe, or advantage, but only as a kind of play, where 
the dificulty makes the merit, as it may chance to produce 
ſome new views of numbers, which mathematicians wil! 
not loſe the occaſion of. | | 
1. The numbers 1, 2, 3, 4, 5, 6, 7, 8 and , being 
given to form them in a magic ſquare, viz, counting each 
rank perpendicularly, horizontally, or diagonally, that thoie 
ranks may be cqual to each other. | 


Suppoſe 
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Suppoſe it done and repreſented in its proper form, b 
following ſymbols thus placed, Viz, P 9 y the 


a b c 
d e f 


2 


h i 


Firſt, the ſum of the progeſſional numbers are 45. 
Then 3 = number of rows. 


Alſo = = 5 = ſum of each fide or rank, 


And 5 = 5 re, the middle number. 


Again, to find the corner figures, and firſt to find the 
Hgure repreſented by a. 


Beginning with 1, 1 find the corner letter a, or any other 
corner letter, cannot be 1; for if a was = 1, then i muſt 
beg; andb+c=15—1z=14; as alſo dþ+g = 15 = 
1 = 14. But there remains no two numbers after 5, 1, 
and q, whoſe ſum is 14, but 6 and 8: if any of thoſe 
figures were ö, the other would be c; and then no figures 
would remain for the value of either d or g; wherefore & is 
not equal 1, nor any corner letter equal 1 or . 

3 cannot be = a; for if it were, then i ſhould be 7; 
and b ＋ c = 15 — 3 = 12; asalſod ＋ g=12: but 
there remains no two numbers after 5, 3, and 7, whoſe 
ſum is 12, but 8 ＋ 4, which cannot anſwer to b and c, and 
d and g; wherefore a, or any other corner letter, is not = 
33 neither is i, nor any other corner letter, = 7. 

From what hath been ſaid, it is plain, that (if the queſ- 
tion propoſed is capable of being ſolved) the corner letters 
are all even numbers; wherefore, if a = 2, i will be 
8, and cmuſt be either 4, or 6. Let c = 4; then g = 6, 
b S9, d= 7, = 3, and h i; and ſo the ſquare is 
completed as required. 

3 
3 11 


But if e were equal 6 (a being = 2); then g 24, b= 


„d = 9, f=1, and h = 3, and then the ſquares will 
nd thus : 
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3 
Y.- I. .K 
4 3 8 


Or they may be found mechanically thus : ſet them all 
down progreſſively, about which draw a ſquare cornerways. 


Then ſet the four angular figures at the corners, and put 
the outermoſt alternately, ; 


2 . 0 3 2s. 
3 9 5 I 
4 + 8 4 38 


2, Let it be required to form the numbers 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16, into a magic 
ſquare, viz. ſo that counting each rank from one hand to 


the other, as alſo up, down, and diagonal- wiſe, thoſe ranks 
may be equal to each other, 


Suppoſe ir done, and repreſented in its proper form by 
the following ſymbols, viz. | 


„ | 


gures are 136. 
Alſo 4 = number of rows. 2 


Then 132 = 34 = ſum of each ſide, or rank. 


Now beginning with the leaſt of thoſe numbers, put a= 1. 
Then the other corner letter # cannot be = 2; for 
if it was, bh + m =a + n = 1 2 would be 3; but 
there are no remaining two numbers of the given one, 
whoſe ſum is 3, therefore n cannot be = 2, @ being = 1. 


Neither can z = 3; for ſuppofing n = 3, then þ + m 


=a+n1+3=4; but there are no remaining two 
numbers whoſe ſum is 4. 


Now putting » = 4; then h+m=an=1l+4 
=5; that is, %, m = 2, 3, which are the only two num- 
bers 
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bers remaining, whoſe ſum is5: * d ＋ = 34 — 5 
29; that is, d, are 13, 16, or 14, 15, for no other 
couple amounts to 29. 

Suppoſe again q = 13; then muſt d = 16, when we 
deſign the ſquare in part, viz, 


1 5 16 
F 4 
14, 17 25 3 
4 1 
41 13 


As the four corner figures are fixed, and e, 7 = 14, 15; 
alſo Y, m 2, 33 id is plain F cannot be 5, 6, or 7, for if it 
was, I would be 15, 14 or 13, which numbers are already 
diſpoſed cf; therefore, ſuppoſing it 8, and then / = 12. 

Again, g ＋ #== 14, and as there remain no two numbers 
whole ſum is 14, but only 5 9; but ++ 12 = 2 + 14 
= e ＋ Bh. 17 =2 + 15, or 3 + 14, or 18 = 3 + 15; 
conſequently # = 4, 5 or 6 (not equal to 9). 4 = 5. 
And k +1=5 + 12 = 17, muſt likewiſe be =e+6; 
which may be effected two different ways, cither by putting 
„ 15 or 14, and then þ = 2 or 3, by chuſing the former; 
i = 14, and i = 3, and then the ſquare will be farther 
deſignable, viz. 


r 16 
. 
. 
4 13 


It remains to diſpoſe of four numbers, 6, 7, 10 and 11, 
inſtead of h c, o and p, ſo as b ＋ c may be = 17; as alto 
o p = 17; which may be done by coupling 6, 11; as 
alſo 7, 10: but e þ mult be = + + = 13, which will 
be effected by 6 -+ 7; from whence p being = 6, c will 
be =7; and then o == 11, and conſequently b = 10; and 
then the {quare will be fully completed, thus: 


x40 54:46 
088-2 2 
7 Ee 
4.11 423 


Or putting p = 7; then c =6, „ 10, and = 11; 
and then the lquare will ſtand thus: 


1 
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1 11 86 16 
a 33 
„1 

ä 


Or by ſetting down the numbers progreſſionally, reſerving 
the diagonal numbers, the ſquare may be filled up by an ealy 
tranſpolition of the reſt, as follows: 


3 34 1.16 14 4 
„ 10 11 „„T“ 
* „ 0 „ 216 


3. Suppoſe a ſquare ſorm of ſet numbers there be, 
In their natural order (as 1, 2, and 3) | 
Amount to the ſum, when they're added together, 
Of 62 juſt, in rank and file either: 
If alſo from corner to corner you count, 
Yet {till 62 ſhall be their amount; | 
What numbers are they, and how muſt they be put, 
When ſixteen there be that completely will do't ? 


The ſum of one row 62 x 4 (number of rows) = 248 = 
ſum of all thoſe progreſſional numbers. 
And their common difference is = 1. 
16) 248 (15.5. Then 15.5 — 7.5 = 8,the firſt term 
And 8+ 15 = 23 = laſt term. 


Then obſerving the directions given in the foregoing 
queſtion, this magic ſquare may be filled as follows; | 


8 3 6 292 21 xx 


VEE © lp © 19 13 14 16 
„ i 12 
WW A 20-10-09 23 


4. *Tis to you, lovely ladies, I ſue and ſubmit, 
Who outvie Sidrophel in magic and wit) 

For ſolution of this notty problem propos'd, 
By which undertaking my ſenſes are doz'd; 
To find by what method thoſe ſquares you may fill, 
Which are magical call'd, and by that try your ſkill; 

B,. 0: 10, TH, T4, 384 10; 17, 20, 21;--24, 2% 26; 
27, 28, 29. 

5 To 
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To place all theſe numbers, ſo that they amount, 

Juſt half a ſcore ways, ſeventy four 2 may count. 

If you'll anſwer but this, now yourſelf do aſſure, 
Iwill meddle with what you call magic no more. 


838 „1 8 28 27 11 
15 16 23 15 16 20 
28 22. 17 21 22 14 
26 » 29 26 10 9 29 


To form a magic ſquare of the numbers 1, 2, 4, 5, 
&c. to 25, incluſive, 


Firſt, 5 are the number of rows 
alſo 32 5, the ſum of thoſe progreſſional numbers; 
and 5) 325 (65 = ſum of each fide or rank 


20-238 8-23-88 
3 22 20 11 9 
. 
24. 19 14 $0 x 
„n 


6. To form the progreſſional numbers from 1 to 4, both 
incluſive (their common difference being 1) into a magic 
ſquare. 


Firſt 1 + 49 = 50 which & 49 = 2450. 
Alſo, 2) 2450 (1225 = ſum of thoſe progreſſional numbers. 
*,* 7) 1225 (175 = ſum of each row. 


T 9 17 25 33 41 49 
"26 22-40 48 7 6.20 
47 6 14 15 23 31 39 
21 22 30 38 46 5 13 
14 12.20 28 2 
11 19 27 35 36 44 3 
34 42 43 2 10 18 26 
7. You that delight in figures, try your ſkill, 
A magic ſquare with numbers for to fill; 
One to a hundred numbers juſt muſt be, 
Which to the numbers of the ſquares agree: 
But farther, you muſt them ſo juſt contrive, 
Twenty two ways, make five hundred and five, N 
0 
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No two ſquares alike in numbers muſt be, 
But ten in breadth, and ten in length, lets ſee. 


100 26 27 67 35 59 58 50 
99 75 74 33 66 42 43 51 


ao 92 12 88 14 15 16 84 83 90 
2 I 

19 of 

4 81 25 2 65 41 44 52 97 
94 21 77 72 32 37 61 $56 48 7 
96 

95 

8 


2 0.3.9 4 40 45 53 


2 
93 22 8 71 31 63 39 46 54 
91 9 89 13 87 86 85 17 18 10 


Any one of the foregoing ſquares may be diſpoſed many 
other different ways, as may be tried by thoſe who have 
time and inclination for ſuch operations, 


TELE EEEETEEEEEFETFEEFEREEEE.! 
CHAPTER VI. 


8 8 0 T. 1. 
COMPOUND INTEREST. 


Omround INTEREST is that which ariſeth not only 

from the uſe of the principal, but alſo from the uſe of 

the intereſt as it becomes due ; the intereſt being added to 

the principal at the end of every year, making a new princi- 

pal for the ſucceeding year; ſo that the principal and intereſt 
are continually increaſing, 


CASE I. 
The principal, rate, and time given, to find the intereſt, 


To the principal add the intereſt for the firſt year, which 
will be a new principal; to which add the intereſt for an- 
other year, for a freſh principal for the ſecond year ; and ſo 
proceed for any number of years. 


RU I. Z. II. 
Multiply the principal by the amount of one pound for 
one year continually for all the propoſed years; the laſt pro- 
duct will be the amount as before. 
- I. What 
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1. What is the compound intereſt of 5001. for four year 
at five per cent.? 


J. 
5 s) 500, principal - - = - = = - - 
1 55 intereſt for the firſt year c add. 
20) 525, amount for the 1ſt, or principal for ad year, 
26. 5, intereſt for the ſecond year. 


20) 551 5, amount for 2d. principal for the 3d. 
27 11 3, intereſt for the 3d year. 


20) 578 16 3, amount for 3d. principal for the 4th. 
28 18 94, intere{t for cle 4th year. 


o—_ ww  _ we 


607 15 —3, amount for the 4th year. 
500 — =, principal, 


— —— 


L, 107 15 24, intereſt, 


By RuLEe II. 
The amount of 11. for one year, is 1.05. 
Then 500 
1.05 
525, amunt for the firſt year, 
1.05 


2625 
525 


$51.25, amount for the ſecond year. 
1.05 
275625 
55125 


——ä—ä—— — A IOIEOomIoneoeY 


578.8125, amount for the third year. 
1. 05 


28940025 
5788125 


6097.753125, amount for the fourth ycar. 
500. principal. 


hz 


23 


107.7531235, intereſt. 
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2. What is the compound intereſt of 7601, 108. for four 
years, at four per cent, per annum ? 
* * Ss » 


20 = 41760 10, principal. 


152 2 
1 


30 8 43, intereſt the firſt year. 


4.790 18 44, amount; principal for the 2d year, 
| 4 58 3 8 


3 12 82, intereſt the 2d year. 


21822 11 17, amount; principal for the 3d year. 


31164 10 22 


32 18 —, intereſt for 2d year, 


— 


; 85 3 9 2, amount; principal for the 4th year. 


nn. 


41171 1 10 


34 4 4{, intereſt for the 4th year. 
88g 13 b, amount for the 4th year, 
760 10 =, principal. 


£ 129 0 645 intereſt. 
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By RutrEe IL 
The amount 4 11, for a year, at four per cent. is 1,04, 


Then 160. 5 
1.04 
30420 

7605 


790.92, amount for the firſt year. 
1.04 


— —_— 


316368 
79092 


— —_—Y 


822.5568, amount for the 2d year. 
1.04 | 


— 2 ů — 


32902272 
$225508 


855 459072 
104 


889 67736, amount for the 4th year. 
760.5 principal. 


129.177 36, intereſt — 129 J. 3s. 64d. 


CASE II. 
The amount, rate per cent. and time given, to find the 


principal or preſent worth. 


RULE. 


As the amount of 11. compound intereſt, at the rate and 
for the time given: is to 11. :: fo is the amount given: to 
the preſent worth required, 


3 VW hai 
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z. What is the preſent worth of 889 J. 13s. 64d. due 
four years hence, at four per cent. per annum, compound 
intereſt ? | | 

Firſt, 1,04 X 1.04 X 1.04 X 1.04 = 1.16985856: 
Therefore 1.16985856 : 1 : : 889.67736 : 760.5. 
Anſwer, 700 l. 10 s. preſent worth. 


CASE III. 


The principal, rate, and amount given, to find the time, 


RULE. 


Divide the amount by the principal, and that quotient by 
the amount of 1 J. for a year, and the next quotient by the 
ſame ; and ſo on continually, till the laſt quotient be unity; 
the number of which diviſions will be the time required, 


4 In what time will 760l. 10s. amount to 889]. 138. 6:d 
compound intereſt, being allowed at four per cent.? 


760.5) 889.67708z (1.16 


1.0401. 16 - - - 1? 


I.0411.12 - = - - 2d 
\ diviſion, 


1.04. o 5 
I.0411.04 - - - - 4th 


Hence the term is four years. 


The 4th Caſe is to find the rate per cent, the principal 
amount, and time given; but this requires the extraction 
of the roots of very high powers, or the uſe of logarithms ; 
which (as my book is ſwelled to a greater bigneſs than at 
firſt intended) I am obliged to omit. 

And for the ſolving queſtions in compound intereſt with 
more facility, I have inſerted the following tables. 

The conſtruction of the firſt table following, ſhewing the 
amount of 1 l. for years, is only by the involution of the 


amc unt of 1 J. for years, to the power of the number of 
years, / 


M m 2 | Thus 
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Thus the amount of 1 1. for two years, at five per cent, 
compound intereſt, will be 1.05 x 1.05 = 1.025. 

Alſo, 1.05 X 1.05 X 1.05 = 1.157625 = the amount of 
x], for three years, at five per cent. 


And the conſtruction of the ſecond table is by the con- 
tinual multiplication of the amount of 11. for a day; the 
amount of 11. for a day being the root of its amount for a 
year, extracted to the 365th power, 


The amount of 11. for a day, at five per cent. being 
1,0001336, its amount for two days will be 1. 0001336 x 
I.0001335 = 1. 0002672, &c. and 1.0001330 X 1.000133b * 
1.001336 = 1.0004011, the amount of 11, at compound 
intereſt, for three days, at five per cent. 


And thus by continually multiplying by the amount for 
a day, at each rate per cent. the ſecond table is conſtructed 
and the 364th product will be the amount. 


Dsciman 


[ 
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DECIMAL TABLES CompounD INTEREST, 
At the rates of 3, 3+, 4. 4+, and 5 per cent. per annum. 
| "FABLE I. 


The amount of one found for YE ARS. 


p 


2 z peil Cent. 
Ii 0300000 
| 211.0609000 
31.092727 
41.125 5088 
548222740 
601.1940523 
711.2298738 
811.2657700 
91.304773 
1011.34 39193 
111.3842338 
12014257608 
13014685337 
1441.512589 
5.22674 
1661. 6047064 
171.6528470 
181.7024330 
191.7525000 
201.8061112 
211.8602945 
221.9161034 


231.9735805 


— — 


242.0327941 


262.1565912 
272.2212890 
282.2879276 
292.3555655 
302.4272024 


— 223729 . 
2.445985 


3j per Cent 


1.03500 
. 07 12250 
1.087178 
11475230 
11876863 
1. 2292558 
12722792 
1. 3168090 
1.302897 3 
1.4105987 


{ .040COI0 
1.0816000 
1.124864c 
1.1698 586 
12166520 


1.265319 


13159318 
1.368 5691 
14233118 
14802443 


4 per Cent. 


per Cent, 


1.04 50000 
1.09202 50 
1 1411661 
1.195185 
1 2461819 
1. 3022601 
1.3608618 
1.4221006 
14860951 
15529594 


per Cen: } 
I.0©500000 
I.1025000 
I.I576250 
I.2155c63 
1.2762 16 
1. 3700950 
1.407 1004 
1. 4774554 
15513282 
16288946 


1.4599097 
1.5110686 
[5039500 
1.6186945 
1.675 3488 
1.7 339800 
1.7940755 
18574892 
19225013 
19897888 
20594314 
21315115 
2.2001144 
2.2833284 


2.3032449 


2.5215671 
2.6201719 
2.7118779 
2.8007937 


| 31[2.5000803 
3212.57 50827 
3312.0523J52 


3412-7319253 
352.8138624 


— 


302.8982783 
3712 9852266 
383.0747834 
393.1670209 


[4013-2029377'3 9592597 


2.9950314 
30067075 
31119423 
3-2208603 
3 3335904 
3-4502661 
3-57 10254 
3.6960113 
3-8253717 


1.539454 
16010322 
1. 6650735 
17316764 


I 8009435 


18729812 
1.947905 
20258165 
21068492 
21911231 
2.2787081 
2. 3099188 
2.4047155 
2.5033042 
2.665 393 
2.7724097 
2.8833085 
2.9987033 
Z-1186514 
3-24 33975 


3-5050587 
3-0483811 
3-7943103 
32450889 
41030325 
4.2680898 


1.62285 30 
1.69588 14 
17721961 
1.859449 
19352824 
2.0223701 
2.1133768 
2.2054787 
2.2078603 
2.4117140 


3-3] 31334 


44388134 
4.616359 


2.520241 
2.03365 20 
2.7521663 
2.87601 38 
3-0054244 
3-1406790 
3-2820095 
3-4290999 
3-5840364 
3-7453181 
3.938574 
4 0899810 
42740301 
4.466361 5 
46673478 
4-877 3784 
5.29968004. 
5-3202192 
5:5058290 


4.801020 


816364 7 


17103393 
1.7958 503 
1.88 56491 
1.979316 
2. 07 89282 
2.1828746 
2.2920183 
2.4066192 
2.5269502 
2.0532977 
2.7859626 
2.9252607 
3-0715238 
3-2251000 
3383549 
3-5550727 
3-7334503 
3 9201291 
4-1161356 
43219424] 
45380395 
47649415 
50031885 
52533480 
585401544 
57918161 
6.08 14069 
6. 3554773 
6.7047511 
0399887 


— 
— — Ed F ²˙¹⁰ ˙ĩe ⁰ — —— — — 
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DERCIMAL TABLES COM OUuNDINTERIS I. 
TABLE Il. 


The amount of one pound for dars. 
3 per cent. | 33 per cent. 4 per ceat. | 44 per cent. | 5 per cent, | 
— —— — — — —— —³3—ä— — — — — 
1.cc00809 | 1.0000942 | 1.0001074| I.0001206| 1.000136 


. 


days 
I 


1.0001619 | 1.c00188; | 1.0002149] 1.0002412| 1.0002673 
1.0002429 1.002827 1. 0003224 10003618 1.000401 
1. 003 2401. 00037701. 004299 1. 0004824 | 1.000; 348 
1. 00040501. 00047131. 0905374 10006031 1.0c0668; | 
1.0-04800 1.000565 1. 0000449 1. 0007238 1.c02802 3) 
1 0005670 |1.0006600|1.0007524| 1.00084 45 | 1 0009361} 
1.c056480|1.0007542 | 1.0008G00| 1.00c9652 | I.colobgg 

1 

I 


1.0007 291 |1.0008486| 1.0-09675| 1.0010559 |1.0012037 


1.0008101|1 0:09429| 1.0010751 1. 0 120661. oc 13376 


50188900 1.00215 130 1.0024148 | 1.0026770 
.oo28315 1.003 2288 1.0036243 1. 0040182 


1.00 1620911 
100243241 
1. 0032445 1.003777 161. 00430741. 00483541. 0053611 
1. 0405731. 00472361. 005 3871 1. 060479 1 co67059] 
1.c048708|1.00;6710| 1 0004680] 1.0072018 | 1.0080G 2; 


2 

3 

4 
a 

6 

7 

8 

9 

10 

20 

30 

40 

50 

60 

70|1.0056>49|1 0065193 | 1.co75501| 1.0084773 | 1-009400G 
801. 0064095100 56851. 086333 1.009942 1-0107511 
GO 
100 
110 
120 
137 
140 
150 
160 
72 
180 
190 


1.C073151|1 0)85186[1.00967177|1 0109125 | 10121031 
t.co81311|1.0294096|1.0108c33|1.0121324|1-014450g 
1.0089479|1-0104214|1-0118900}1.0133537 | 10148125 


.00G,765 3þ1.0113742| 1-0129779|1.0145765| 1.01616gc 
01058 341.0123279 1. 01406701. 0158007 | 1.0175291 
01140211.01328251.0151572 1070265 1.018890 
0122215 10142379 1.0162487 (1 01825371 0202531 
.0130415|1.0151943|1.0173412|1.c194* "24 1.0216178 
.0138023|1.0161516 1.0184350| 1.0207 1.0207126|1.0229843 
.0146837|1.0171098]1.0195299 1.216442 10243527 
.0155057|1.0180639|1.020(261|1.0231774 10257228 
.0163284 | 1.0199288| 1,0217233[1.0244120|1 0270949 
0171518|10109897|1.0228218|1.025' 811.0284087 
| 220|1,017975G|1.0209515|1-0239215 1.020.058 [10298444 
230|1,0188000|1.0219142|1.0250223|1.0281249|1-031220 
240|1.0196260{1.0228778|1.0201213 1.029355 0326013 
250 1 o 2045201. 0238424 1.0272275 1. 0306070 1.0339 23 
261.0212788 1.024878 1.028 3310 1.02185 12135365 
2701. 0221062. 02 % 411.0294275 1033096310367 05 
| 280|1.0229342|1.0267414|1.0305443[1-0343429|1.0391373 
270 |1.0237030]1 9277096 10316522 103559 0.039525 
301.0245924 102867861. 0327014 1 03684c6] 1.04910 
211 4 | .0296486|1.033871-|1.0380917 1.042 2087 


3 — — — — — —— 


„„ we — ww | ew Wi — — 


0 
O 


32 zo! 1.0252532|:,0366195 1.034832 10393444] 1-043 029 
3 94. 0270847 . 0319/41 03659601 040 985 1.0450g6.0 
Short Bk 279168 232864 10372099 1.0418 :42 1.0440 © | 
os 028749; "0338357 «| 038325" [1 0431114|+.047890" 
1390 I 0295550] I.334512+-, 1.039443 1.C443700[1-0492954! 
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The uſe of the foregoing tables, 


CASE I. 
Principal, rate, and time given, to find the amount, 


RULE. 
Multiply the amount of 11. found in the firſt table, at 
the rate and for the time given, by the propoſed principal, 
and the product gives the anſwer, 


5. What will 7211, amount to in 21 years, at four per 
cent. per annum? 5 


The tabular number againſt 21 years at four per cent. 
2.278681. Then 721 x 2. 2787681 = 1642.9918 = 16421, 
19 8. 10d. the amount required. 


b. What will 3581. amount to in 40 days, at five per cent. 
per annum, compound intereſt? 


In the ſecond table againſt 40 days, at five per cent. is 
1.005 3611. 
*.* 358 X 1.0053611 = 359.9192738 = 359 l. 18 8. 41d. 


the anſwer. 


If the amount be required for any number of years ex- 
ceeding thoſe in the table, divide the given number of years 
into two or -more ſuch numbers as are in the table, and 
multiply the amounts anſwering thereto into one another 
continually, and the laſt product by the principal, which 
will be the amount required, 


7. What is the amount of 821. 10s, for 75 years, at five 
per cent, per annum, compouud intereſt ? 


Firſt, 40 + 35 = 75: 
The amount of 11. for 40 years at 5 per cent, is . 0399887. 
| Ditto for 35 years. = - 5 5160154. 
Then 7.0399®$7 x 5.5160154 = 38.8326861. | 
Alſo 82.5 x 38 8326861 = 3203.6966. 
Antwer, 32031. 13s. 11d. 


If the amount be required for any number of days which 


are not in the tables, proceed as with the years in the laſt 
example, 


M m 4 8, What 
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8. What is the amount of 5231. in 275 days, at four per 
cent, compound intereſt ? 


The amount of 11. for 270 _—_ at 4 per cent. is 1.0339963, 
Ditto for 5 days, - 1,0006031, 
Then 1.0330963 X 1.0006031 = 1.0337194-. 


And 10337194 X 523 = 540.6352462. 
Anſwer, 540 J. 128. 8;d. 


To find the amount for years and days, obſerve the fol. 
lowing example. 


9 What will 3571. 15 8s. amount to in four years and 


The amt. of 11. for 4 years, at 31 per cent. is 1. 147 5230. 
Ditto for 270 days, - - - » - I.0257741, 

Ditto for 4 days, - - - - - 10003770, 

Then 1.147523 X 1.025774 X 1. 003770 = 1.1775431, 
And 357.75 x 1. 1775431 = 421-266044 = 4211. 58. 3:4, 


the anſwer. 
CASE II. 
Amount, rate, and time given, to find the principal. 
RULE. 


Divide the amount given by the amount of x1. found in 
the firſt table, and the quoticnt will be the anſwer. 


10. What is the preſent worth of 16421. 19s. 10d. due 
21 years hence, at 4 per cent, per annum, compound inte- 


reſt ? 


The amt. of 1]. in 21 years, at 4 per cent. is 2.2787681. 
Then 2.2787681) 1042.9918 (721, the anſwer, 


11, What is the preſent worth of 3203. 138. 11d due 
75 years hence, at 5 per cent. compound intereſt? 


The atat of 11. for 40 years, at 5 per cent. is 7.0399887 
| Ditto for 35 years, - = - - $5.5160154 

Then 7.0399887 x 5.5160154 = 38*8326864., 

„. 28.8326864. ) 3203.6966 (82.5 = 821. 108. the anſwer. 


12. What is the preſent worth of 4211. 55s. 4d. due 
four years and 274 days hence, at 32 per cent, per annum 
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By TABLE firſt and ſecond. 


The amount of x J. for four years, is - 1.147523. 
Ditto for 270 days, - = 1.025774 1+ 
Ditto for four days,, - 1.000377. 
Then 1.147523 X 1-0257741 X 1.002377 = 1.177543. 
1. 1775431) 421.2655 ( 357.75 = 3571. 158. the aniwer. 


CASE III. 
Any principal, rate, and amount being given, to find the 


time, | 
NU. L.. 


Divide the amount by the principal, and the quotient will 
be the amount of 11. at the given rate, which will be foung 
in the firſt table under that rate, even with the time re- 
quired, 


13. In what time will 5211. amount to 16421. 195. 10d. 
at 4 per cent, per annum, compound intereſt ! 


721) 1642.9918 (2.278768, the amount of 11. for the 
time; oppolite to which, under 4 per cent. in the fecond 
table, is 21 years, the anſwer required. 


But if the quotient cannot be truly found in the table, 
take out the next number, and make it a diviſor, by which 
divide the firſt quotient, and ſeek the ſecond quotient in 
table the ſecond; but if it cannot be truly found in that ta- 
ble, take. out the next leaſt number there, and divide the 
ſecond quotient by it, and then ſeek again for the third 


quotient, and the number thus found in the table is the 
number of days, 


14. In what time will 357 J. 15s. amount to 4211. 58. 
4d. at 3; per cent. compound intereſt ? 


357-75) 421-26 (1.177543, the number next to which, 
under 3] per cent. ſtands againſt four years, and is 1.147523. 


Then 1.147523) 1.177543 (1. 02616086, the next leſs num- 


ber to which, under 32 per cent. ſtands againſt 270 days, 
and is as folluws : 


VIZ. 
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viz, 1.025741) 10261608 (1.09377 ſtands againſt four days, 
Anſwer, four years and 274 days. 


CASE IV. 
Principal, time, and amount given, to find the rate of in. 
tereſt. 
| R U LE. 


Divide the amount by the principal, and the quotient will 
be the amount of 11. which being found in the firſt table, 
even with the given time, is under the rate required, 

15. At what rate per cent. per annum will 7211. become 
1642 J. 19s. 10d. in 21 years. 

721) 1642.9918 (2.278768, the amount of 11. for 21 
years, which will be found under 4. per cent. the anſwer to 
the queſtion, 


* * * * * N A EEE EEE EEE 
Ee. . 


Purc haſing FREEHOLD or REAL ESTaTEs at Cou- 
POUND INTEREST. 


Rechold, or real eſtates, are ſuch as are purchaſed to 
continue for ever; queſtions relating to which (except 
m reverſion) ate ſolved in the moſt ealy manner only by 
the rule of three, | 

CASE: 


When the yearly income is required. 


RU LE. 
As 100. : is to the propoſed rate per cent. : : fo is the ſum 
to be laid out: to the year:y income. 
1. A perſon deſirous to lay out 1760 l. in the purchaſe 
of a ſreehold eſtate, ſo as to get 4+ per cent. for the money, 


compound intereſt, what muſt be the annual income of 
fuch an eſtate ? | 


100-3 4.8: : 1760 
4-5 


880 
704 


100) 7920.0 (79.2 = 791. 45. the anſwer. 
CASE 
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CASE II. 
If the value of the eſtate is required. 


RULE. 


As the rate per cent.: is to 1001, : : ſo is the yearly rent: 
to the-value required, 


2. An eſtate brings in yearly 791. 4s. what would it ſell 
for, allowing the purchaſer 41 per cent. for his money? 


4.5, 100: ; 79.2 : 1700l. the anſwer. 


G AS E II. 


To find the rate per cent. on money laid out on the pur- 
chaſe of freehold eſtates. 


RULE. 


As the money laid out on the purchaſe: is to the yearly 
rent, :: ſo is 100 l.: to the rate per cent. 


2. Suppoſe 17601, to be paid for a freehold eſtate, which 


yields yearly 791. 48. what rate of intereſt hath che purcha- 
ſer for his money? 


1790: 79.2 : ; 100 :4.5 = 4: per cent. anſwer, 


4. Suppoſe an eſtate of 79 J. 4s. per annum be fold at 


225 years purchaſe; how much per cent, hath the purchaſer 
for his money ? 


22.7 X 79.2 = 1760 : 79.2 : : 100: 4.5 per cent. 


eee $20 $$4+$99454 


S Ee T. III. 
Purchaſing FREEnoLD ESTAT«i®s in RE VERSION. 
CASE I. 


f & HE yearly rent of a freehold eſtate being known, to 
hnd the preſent worth of the reverſion of the ſaid 
ellate, aſter the expiration of a certain number of years. 


R U LE. 
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RULE. 


Find the full value of the eſtate by the ſecond caſe of the 
Jaſt ſection. Then, by caſe the ſecond of compound inteteſt 
find what principal or ſum will amount to the full value of 
the eſtate at the time and rate given. 


Suppoſe the reverſion of a freehold eſtate 791. 4s. per 
annum, to commence ſeven years hence, is to be fold. 
what is it worth in ready money, allowing the purchaſer 
41 per cent. for his money? 


Firſt as 4.5 : 100: : 79.2 2 1760. 
By the firſt table, againſt ſeven years, the amount of 11, 
is found 1.36086 18. 
*.* 1.3608018 : 1: : 1760: 1293-2981147, 
Anſwer, 12931. 5 8. 11:d, neatly. 


CASE II. 


The ſum given for the reverſion of a freehold eſtate, to 
commence after a certain number of years, being known, to 
find the yearly income, allowing the purchaſer ſo much per 
cent. for his money. 


RU LE. 


Find the amount of the purchaſe money to the time when 
the reverſion is to commence, by the firſt caſe of compound 
intereſt, then find the yearly income which that amount will 
purchaſe, 


Suppoſe the reverſion of a frechold eſtate to commence 
ſeven years hence, is ſold for 12931. 5s. 114d, allowing the 
purchaſer 41 per cept. compound intereſt for his money 
what ought the y early rent to be? ; 


The amount of 11. for ſeven years, at 47 per cent. is 
I, 3008618. | | | 
Then 1293-2981147 X 1. 3608518 = 17601. amount. 
And 100: 45 : : 1760: 79.2. 
Aniwcr, 79, 48. per annum. 


er 
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SE CT. N. 
PURCHASING ANNUITIES. 


payments, made yearly or half yearly, &c. and they are 

aid to be in areas when they are due and unpaid for any num- 
ber of payments. SEE : 

In order to ſolve queſtions in annuities, I have inſerted 


four tables more of compound intereſt, the conſtruction 
whereof follow. 


Armen penſions, ſalaries, &c, as rents, profits, and 


Conſtruction of the fit TABLE of ANNUITIES. 


This table ſhews the preſent worth or value of 11. payable 
at any period, from one to forty years incluſive, and is con- 
ſtructed, by dividing 11. by its amount found in the ſe- 


cond table of compound intereſt for the time and rate 
aſſigned. 


Againſt the firſt table of compound intereſt, the preſent 
worth of 11. for three years, at 3 per cent. is 1.092727. 
1.092727) 1.00900000 (.9151417, for the preſent worth of 
x1, three years hence, compound intereſt, at three per cent. 


Conſtruction of the ſecond TABLE. 


This table ſhews the amount of x1, per annum, and ts 
conſtructed from the firſt table of compound intereſt, thus: 
To 11. the firſt year of this table, and the firſt year of 
the table for years in compound intereſt, and the amount 
will be the ſecond year in this table; to which add the 


ſecond vear in the table of compound intereſt, and the 
amount ot it will be the third year in this table, &c. 


Thus 1.000000 | 
add 1.030000 the amt. of 11. for 1 year, at 3 per cent. 


2.030000 the amount 11. for 2 years, 
1.062930 amount of the ſecond year, 


9x 


3-299900 third year of the ſecond table. 


„* 4 
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Conftruttion of the third TABLE. 

The third table ſhews the preſent value of 11. per annum, 
and is conſtructed as follows, viz. the preſent value of the 
firſt year in the firſt table, is the ſame as the firſt year in the 
third table ; the firſt and ſecond years in the firſt table, 
added together, make the ſecond year in the third table; 
and the third year in the firſt table, added to the ſecond year 
in the third table, make the third year in the third, 


Thus, 1f year, tables 1ſt and 3d, at 3 per cent. is. 9708738 
The 2d year, in table iſt, - - - - 9425959 


Their ſum, 2d year in the third table, is - + 1.9134697 
Third year, in the firſt table, = = = — .9151417 


— 


Third year, in the third table, - = - 28286114 


Conſtruction of the fourth TABLE. 


This table ſhews what annuity 11. will purchaſe &c. 
and is conſtructed, by finding the preſent worth of 1 1. per 
annum in the third table at the aſſigned rate and time, 
and dividing unity thereby, and the quotient will be the 
annuity that 1 J. will purchaſe at the ſame rate for the ſame 
time. 

EXAMPTE. What annuity will 11. purchaſe, to continue 
three years, at 3 per cent? 


In the third table, under 3 per cent. oppoſite to three 
years. is 2.8286114. 


2.8286114) 1.00000000 (. 3535304, the annuity for three 
years. 


DECIMAL 
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TABLE: 


( 
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The preſent worth of one . for yeare. 


— 
— 
c 


\O COW I 


IO 


2 
30 


33 


37 
38 


8626088 


97387 38|.9961 1836 
9425959 
9151417 


9919427 
8884870 


8714422 
84197 32]. 
.$135006. 
7859910] 
7594110 


8374843 
8130915 
7874092 
7664167 
2440939 
7224213ʃ 
2813799 


6909513) 
661117 


6418610 


6231 6) 
6050104 
5 730 4% 536361 
5702800201557 
8328 -5925259 
5375493 765577 9 
5218925 469150 
556917 45328 56 
4919337437957 "| 
.47700561.4231470 
4535947 4088375 
4501891395123 


7089188 
6849457 


6394041 
6177818. 
50 boo 


5767050 
572038 


9 64243466 3687482 


437070838 16543 


4119808, . 350 502784. 


399987 1 + 3442394\- 
3883370 3325897 


34 |- 3000449 
35 3553534 1 
35|-3459 324 


391 3157530. 


377823.321342) 


z per Cent. [33 per Cent | 4 p-r cent pet cent, 


735731077 
6755042 


.66178331.6 


4503870 


4219554 


| 


-9b15 ;85 


9335107. 92455( 2915720 78295 
8889964 
8548042ʃ.83 


8219271 


4+ rer cent. 5 pe, cent, } 


7903145 


75787340 285 


7306902 
025867 


0495509 
245971. 
6005741 
577475%. 
58820 


539082 


51337337 
4936281]. 


4740424 


4388336 


4057203 
3901215 
3751168 


3104761 
£29997 65|- 
2898327 
2800316. 
2705019. 
2614125. 


3349829 
325262 


3005568. 


222. 


360589, 
3468 16 
3337773 


— 


956975 95238059 


8762906,.8638376| 
3850138227025 
8024511 283522 


75787 77874 
7106813 
703185106768 394 
6729044. 6446089 
643977129133 
5161058 5845793 
5896537 -5598374 
5642716 5303214 
«5399729 .5950679 | 
-5167204 4810171 
494460 3)-4581115 
4731704 4302967 
4528 e 
4133518 3957 34- | 
4146 29 3768895 


2184025|.28124 207 


2915707 25 509 30 


3206514 
-3083187, 
295460 
2859579 
2740942; 
26355213]. 
253159. 
2436587 
2342009 
22528 54 
21656206. 
2082890l. 


7951504429403 
20 7g. 2313775 


2142544 .181290J 


3997874. 3589424 
3797009 3418499 
36335 13755713 
3477035. 3100679 
3273⁰ 2953028 


40 +691 2.678483 


2555024203505 
2444999 2098052 
2339712|.1G698726 


2389591953548 


2050282. 17260574 
1919029 1644356 
1877504. 1566054 
17551491479 


121928714204 57 


* 


| 


4 —— „ 8 


ö 
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TABLE II. 


The amount of one pound per annum, or annuities for years. 


© ow a\mnpwy | 


rs 


1 
[2 


13 


14 


3 per cent. 


per cent, 


4 per cent. 


4% per cent. 


1.0000000 
2.0300000 
3.0909000 
4.1836270 
5.3091358 


t.0000000 
2.0350000 
3.1062250 
12149429 
_5.3624659 


1.0000000 
2.0400000 
3.1216000 
4.24604640 
5.4163226 


1.0000000 
2.04 50000 
3-1370250 
4-2781911 
$-4707097 


6.4684099 
7.0624622 
8.8923300 
10.1591061 


1011.463893 


6.5501522 
77794075 
9.05 16866 
10. 3684978 

117313931 


6.6329755 
7. 8982945 


9.2142203 


10.5827953 
12.0060107 1 


6.7 168917 
8.0191581 


9.3 8001360 


10. 8021142 
12.2882094 


| 


5 per cent. 
— 


— — 


1.0000000 
2.050000 
3-152500c 
4.3 101250 
» 5256312 


12.522 8925 


6. 80191285 
8. 1420084 


9. 549 109% 
1 026564 


12. 8077957 
14. 1920296 
15.6177904 
17.0863242 


15 18.598919 


13.1419219 
14.60 19616 
16.113033 
17.6769864 
19. 2956809 


134863514 
15.025 80595 
16.6268377 
18.2919112 
20.0235876 


13.8411728 
15.464038 
12.199133 
18.9321094 
20.7840543 


116 20. 1568813 


721.7615877 
823.4144354 
19 25.1168684 


1 
22 
23 
24 
2 
20 
27 
28 
29 
30 
31 
32 
3305 
34 
35 
6 


37 
38 


39, 


| 


120 26.8703745 


20.97 10297 
22. 7050158 
24.490969 13 
26.3571805 
2 8.27968 18 


21.8245311 
23.6975 124 
24.454129 
27.6712294 
29.7780786 


22.7193367 
24.417069 
26.85 50837 
290635625 
31.3714228 


_21.5785036 


1 4.206757} 
15.917 1265 
17.712925 
19.5986320 


23.65 74918 
25. 8403664 
28.132384 
30.5 390039 
33-0059541 


28.6704857 


30.5 367803 
32.4528857 
344264702 
30.4592043 


30. 2094707 
32. 3289022 
34-4604 137 
36.6665 282 
38.048852 


31.9052017 
34-2479698 
36.6178886 
39.082604 1 
410459083 


33.7831368 
36. 3033779 
38.9370299 
411.6891963 
44.565 2101 


35˙719251⸗ 8 
38.505 2144 
41.430475 
44.509989 
427.7270988 


38.553422 
40. 7096333 
429309225 
452188502 


94257 


50. 00267 82 
952.5027585 

550778413 
57.7301765 


ze 3131017 
13. 7590605 
45.2906273 
48.9107993 


443117440 
470842144 
49.9075 830 


5442947 10 


573345025 
60. 3412101 


52. 9662863 


51.622 27355.0849377 
59 59. 3283352 


62.7014687 
66. 2095274 


634531524 69.857 9085 
60. 4620818 66. 654012717 3-0522248 


47-5706446 
50.7113236 
539933332 
57+4230332 


61 .0070697 


64.7533878 
68.666247 2 
72.7562263 
77. 0302565 
81.4966 180 


63.275943 70.0032 7.5983 138 
66.1742226073. 4578693 817022464 


69.1594493|77-0283947 
72. 234232760. .7 249060 


85. .9703302 
90. 409 1497 


40.75: 4012597184-3502778195-025515711 


| 


80.1639658 


910413443 
96.1382048 


101.4044240 


107.0303231 


9.323073 


651.1134535 
654.6691265 
588.4025828 
62.322711 
66.438875 
70. 7607 899 
75. 2988294 
80. 0637708 

85.0609594 


95.8303227 


101.6281388 
107. 709545 
114.0950231 


120.2997724 
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DEcIMAL TaBtes of Compound INTEREST, 
TABLE III. 


The preſent worth of one pound per annum, or annuity ſor years. 


ahn 8 


11 


— 8 


3 per Cent. 
0.97087 35 


1.913497 


2.8286114 
3-7170984 
4-5797272 


{ 3+ per Cent 


4 per Cent. 


41 per ( ent. 


ever Gem 


© 9501836 
1.599694 3 
2 8016370 
3-07 30792 
4 5150524 


5•4171914 


6. 2302829 


7.0196922 


7. 7861089 


8. 5202026 
9.252624 


9.9540040 
10.0349553 


111.2960731 
11.937935 


53285530 
9.145439 
6.879555 
7.070605 
8 316605. 


9. 0015510 
9 6033343 
10.3027 385 
10.9205203 
{(I1.<17410G 


-. 


12. 5611020 


13.166185 
37535131 
14.323799 
14 8774748 


if1 5. r r . 


59359108 
10.473084 
6.935547 
17-4131477 


7.8708424 


18.327035 
118.7641082 


119.1884546 


2.004419 


2. 0941108 
12.651326 


13.189087 
37098374 
14 a Fob 
14 14 0979742 
15.167124 
15 6204105 
10.083570 
6.4815 40 


0.9615385 
1 8860947 
27750910 
36298952 
4.418222 


. 959378 
18726678 
2.748644 
35875257 
e 


52421369 
6.0020 547 
27 440 
7˙4353314 

1108955 


6.73 


5.878725 
5 8627009 
0 5958880. 
7 2687905 

2127182 


8 7604792 
93359733 
9.955547 
10. 5631222 
111183868 


Foz 5289160 
9 1185808 
9 6328524 
10.222825 
! 0.7 395457 


116522949 
12.165668. 
12 6592961 
3.330385 


13.503253 
14 0291589 
144511142 
14.856840 5 


0. 9523809, 
1.8594104 
2. 72.324 $0) 
35459505 

4:3294707 
5+ 0750921 
5.70037 34 
6 4622128 
7-1078217\ 


| 5 2427349 


8. 3064142 
8 8532510 
9- 39357 39} 
9. 8980400 


11. 2340151 
117071914 
[2.1599915 
12. 593292 
3.007936 
134047230 
3. 7844248 
141477740 


} 


15 24099 19/14. 4954784 


15 94 62207 707114 


8282089 


10. 2 
10 837 5525 
11.2740622 
12. 0853208 
12. 4622103 
112.8211527 
13.163002 6 
13. 45557 39) 
! 3-79804 18] 
i4 ©9394 45! 


I 6.890352 3 
72853045 


18.0357670 
1 8.39204 54 


/0.02904285 


:120.33887655 
20 7057918 


211318387 


214572200 


19.00 
19.39” 92895 
19. 7006842 


20.07 0612 


rs 827676) 15-1460175 
10. 32058445 4573028 


17. 6670188 16.663<618 
7132 
816. 2888885 
18. 727875077 5884921 


10.983 
[7. 2920318 


15 7428735 
15.218885 


16. 5442009 


7.8735 50016. 7888304 


18. 1470441 
18. 4111502 
18 £61 6116 


n 


82151) 


21-1024 
20. J< SC 712 


| 


17. 824805 I 
1724 457580 
174610127 


— ———Et—-— 


20.2904 9 3: 810 8 908285 17 ELbo4ut 


20.670<254!1I1Q.I4; 57 40 
fu 22 4 45168 4168.307842 
22.80 


123.1147710 


Pp 

— % os C 
5 ) Z. { C 
4 hh 239 


24509 7% 


590.584 370 256635 
9 Pc) 2772 | 


3.40188 


_—_— — 


14.3751853 


I 4. 04303 30 


44 


164.8961272 

51410735 
8.322 245010 
15.5928 104 
1 5.80267 760 
15.00 25461 
1 ©. 1926036] 


1H.374004 "1 


10.711287 
16. 678020 
| 7 0 7946 


50 0 EPR 


———_— 


Nu 


— 


214 


yrs 


11 
N 
112 
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TABL E IV. 


The annuitywhich one pound will purchaſ for any number of years. 


— — 


I 
2 
3 
4 

— 
6 
7 
8 


3 ver Vent. 34 per 


«nf 


4 per Cen- 


41 per . 


1-0 Z000CO 


5220108 


3535304 
2690271 


21835460 


3, 
10 


13 
14 


39 
401 . 4320241 


1. 350 


5264005 


1845075 1875682 


1605064 1635445 
1424564 1454757 


1284339 


117205 


1314460 
4202414 


1.0492CCOO 
5301961 
3603485 
2754901 
2246271 


4907619 
1666090 
1485279 
1344930 
1232909 


1. 0450000| 


-5339970] . 
3237734] - 


2787437 


22779166 


1938784 
1697015 
1516097 


1375745 
1263788 


«1000775 
1004621 
09 0295 
0885263 


083756 


0796109 
0759525 
0727087 


0698139 


0672157 


1110920 


1034840 


09706 :6| 


095707 
0868251 


0820848 


0790431 
758168 
07 9403 
07035¹¹ 


0645718 
0627474 
0608 139 


oe 


—559383 
0545642 


0532932 


0521147 


0510193] 


— — — 


«0499989 
-0490466 
0481561 


0473220 


-0405393 


— — 


0458038 
0451116 
0444595 
438430 


065932 


0640:88 


0522728 


_0574279|_-0b06740 


0592054 
05785824 
0566027 
554454 
2543213 


1141490 
1065522 
41001437 
0946690 
059941¹ 


1172482 
1096662 
1032754 
0978203 
0931138 


0858 200 
0821985 
0789933 
0761386 
0735818 


0680366072801 
0691988 
673091 
0655868 
0640120 


0890154 
0854176 
822369 


0794073 


288761 
746006 


8725457 
0706825 
689870 
0674390 


0625074 
0612385 
.0600T 40| 
0588799 
0578301 


0533724 
0524415 
0515724 
0507597 
499984 


— — — 


0492842 
0486133 
0479821 
0473878 


0458273 


568554 
0559480 
0551036 
0543148 
9535773] 
0528869 
0522396 
0516319 
05 10608 
05052286 


0660214 


064719 5 


063520 
0624146 


061391 5 
0604435 


0595632 
0587445 


0579819 
0572705 


05600 58 
0559840 
0554017 


0548557 
0542437 


5 per en 
— 


I.0520000| 


— 


— . —¾—¼b 


| 


ö 
| 


1970775 
1728198 
1547216 
1406901 
1295046 
1203899 
1128254 
1054558 
1010240 
-096 3423 
09220 

088690 
085 5402 
05 27450 
-05C 2429] 


+07 79961. 
0759705 
0741368 
0724709 
75 
095043 
0682919 
0671225 
0660455 
0050514 
0641321 
0632804 
0624900 
0917554] 
610717 
604345 
05 58308 
050284 
0587640 
0582782 
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"CASE l. 


Principal, rate, and time being given, to find the an- 
nuity. 


NUL. 


Multiply the annuity which x1. will purchaſe, at the 
rate and for the time given (found in the fourth table) and 
the quotient will be the anſwer, 


1. A gentleman hath 19601, which he would ſell for an 
annuity, to continue 21 years, at 5 per cent. compound in- 
tereſt; I demand what will be his income per annum ? 


1760 l. X. 779961 = 137.273136. 
Anſwer, 1371. 58. 54d. 


2. A fine for the leaſe of a tenement is ſettled at 1531. 
under a reſerved rent of 161]. a year: now the tenant cannot 
conveniently pay more than 50 l. but for twelve years to 
come of the term is willing rather to pay an adequate rent, 
computing 5 per cent. compound intereſt z what ought that 
rent to be ? 

Firſt, 153 — 50 = 103, 

Then, by the fourth table, x 1. will purchaſe for 12 years, 
at 5 per cent. an annuity of .1128254 per annum, 

Then 103 X 1128254 = 11.6210162 = 111. 12 8. 5d, 
advance rent. 


PR, 161. + 111, 128. 5 d. 2 27l. 128. 5d. Q. E. F. 


3. A ſon, previous to his marriage, is minded to have 
50 J. a- year, freehold eſtate, ſettled on his family; and to 
have immediate poſſeſſion of it, offers his father in lieu, an 
annuity for his life, valued at twelve years purchaſe, diſ- 
counting 4 per cent. thereon ; whereas he is content the 
eſtate ſhould be valued at a diſcount of 3 per cent. which is 
334 years purchaſe; pray what had the father for his life ? 


Firſt, 33.3 X 50 = 1666 6 = 16661. 13s. 4 d. value of 


the annuity. 


Then 11. by the fourth table, for 12 years, at 4 per cent, 
will purchaſe .1c65522 per annum. 


. 1666.6 X .1c65522 = 177-58639 =177 1. 118. 83d. 
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CASE HM; 


Principal, annuity, and rate given, to find the time, 


RULE. 


Divide the annuity by the principal, and the quoetien: 
will be the annuity which 11. will purchaſe at the given 
rate, which will be found in the fifth table under that rate, 
and even with the time required, 


4. If an annuity of 1371. 5s 51d. is purchaſed for 15601, 
at 5 per cent, compound intereſt, what time ought it to con- 
tinue f 

1760) 137. 273136 (.0779961 ; 
which} under 5 per cent. in the 4th table, is oppoſite to 27 


years. 
CASE III. 
Principal, annuity, and time given, to find the rate. 
RU LE. 


Divide the annuity by the principal, and the quotiem 
will be the annuity which 11. will purchaſe for the given 
time, which will ſtand evea with the time, and under the 
rate required, 


5. If an annuity of 801. 4s. 10{d. to continue 20 years, 
be purchaſed for 10501, what rate of intereſt hath the pur- 
chaſer for his money ? 


1000) 80 2425 (.0802425, under 5 per cent. which- is the 


anſwer. 
CASE VV. 
Annuity, rate, and time given, to find the amount. 
R UE EL 


Find the amount of 11. per annum, at the rate for ths 
time given, by the fiſt table; by which multiply the annui- 
ty, and the product will be the amount required. 


6. A minor of 14 had an annuity left him of 701. a-yeary 
the proceed of which, by will, was to be put out, both prin- 
cipal and intereſt, yearly, as it fell due, at 5 per cent, til 


he 


Chap. III. Compound INxTEREST. 549 


he ſhould attain to 21 years of age; the utmoſt improvement 
being made of this part of his fortune, what had he then to 
receive? 


The amount of x1. annuity, at 5 per cent. forborn ſeven 
years, by the ſecond table, is 8.1420084. 
| Then 8. 1420084 X 70 = 569 940588. 
Anſwer, 569 J. 188. 93d. 


CASE V. 
Annuity, rate, and amount, being given, to find the 
ume. 
RULE. 


Divide the amount by the annuity, and the quotient will 
be the amount of x1, at the given rate, which will be found 
in the ſecond table, under that rate, even with the time re- 
quired. 


7. In what time will an annuity of 501. amount to 01 
18s. 91d. compound intereſt, at 5 per cent.? 


70) 5669.940588 (8. 1420084, even with ſeven years in the 
ſecond table, under 5 per cent. 
CASE VI. 
Annuity, time, and amount given, to find the rate. 


RULE 
Divide the amount by the annuity, the quotient will be 


the amount of x1. per annum, for the given rate; which 
will be found in the ſecond table, below the required rate, 


8. At what rate per cent. per annum will an annuity of 
1271. 5s. 5 1d. amount to 17601. in 21 years. 
37 ee 

137 273136) 1760.000000 (12. 8211523, in the ſecond 


table, below 5 per cent. | 
CASE VII 
Amount, rate, and time being given, to find the annuity, 


RULE. 


Divide the amount given, by the amount of 11. found in 
the ſecond table, at the rate and time given, the quotient 
will be the annuity required. 

Nun 3 9. What 
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is What annuity will amount to 5691. 18s. 91d. in 
ſeven years, at 5 per cent. ? | T 


8.1420084) 569940588 (701. the annuity required, 


CASE VIIL 


Annuity, time in reverſion, and rate being given, to find 
the preſent worth. 


RULE. 


In the third table find the preſent value of 11]. per annum, 
at the given rate, both for the time being, and alſo for that 
and the time in reveriion added together, then ſubtract the 
time in being from the other, and multiply the remainder 
þy the annuity, the product will anſwer the queſtion, 


10. What ought a man to give down in ready money, for 
the reverſion of 10001. a year, to continue 20 years on a leaſe 
which cannot commence till five years are at an end, allow- 
ing the purchaſer compound intereſt at 5 per cent.? 


The preſent value of J. per annum, by table 3d, for 25 


3 140939445 
for five years, 43294767 


9.644678 X 1000 2 9764.4678. 
Anſwer, 97641. gs. 41d. 


11. Suppoſe I would add five years to a running leaſe of 
15 years to come, the improved rent being 1861. 7s. 6d, 
per annum; what ought I to pay down for this favour, diſ- 
counting 4 per cent. compound intereſt ? 

Firſt, 15 + 5 =20 years, 11. is worth - 13.5903253 

Allo 15 years is worth - - - - - - 11.1183868 


2 4719355 
Then 186 375 & 24719385 = 460.70753. 
„. 460 J. 148. 14 d. the fine required, 


12. Held of a college 4861. 10s. a year, on a reſerved 
rent of 941. money being at 5 per cent. intereſt ; what fine 
ought ſeycrally to be paid on a 7, a 14, and a 21 years leaſe ? 


| 4861. 10 8s. —94 = 3921. 10s. annuity. 
The preſent worth of 11, for the time and rate is 5-75037 34. 
Dd | | 1 hen 
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Then 392.5 X 5.78637 34 = 2271-15057. 
. 2271 l. 38. its worth for ſeven years. 
Alſo the preſent worth of 11. for 14 years, at 5 per cent. 
is 9.* 986409. 
Again, 392.5 X 9.8986409 = 3885.21655. 
* . * 3885]. 48. 49%. its worth for 14 years, 
The preſent worth of 11], for 21 ys. at 5 per ct. is 12.8211527- 
Alſo 392.5. X 12.8211527 = 5032. 30243. 
Anſwer, 50321. 6s. for 21 years. 


CASE IX. 


An annuity, ſeveral times in reverſion, and rate given, 
to find the preſent value, 


* 


RULE. 


In the third table find the preſent value of 11, per annum, 
at the given rate, for the ſeveral given times, which bein 
ſeverally multiplied by the annuity, the products will be the 
ſeveral preſent values of that annuity for the ſeveral times 

iven: then ſubtra& the ſeveral preſent values one from an- 
other, and the ſeveral remainders anſwer the queſtion, 


13. A has a term of ſeven years in an eſtate of 501, per 
annum, B hath a term of 14 years in the ſame eſtate; and 
C hath a further term of 10 years after B in the ſame eſtate; 
what is the preſent value of their ſeveral intereſts in the ſaid 
eſtate ? | 

Firſt, 7 + 14 + 10 = 31. 
The preſent worth of 11. at 5 per ct. for 31 ys, is 15.5928 104 

For 21 years 128211627 


JJ ˙ u So | | 
d. d. 


Then 50 X 15.5928 104 = 759.64052 = 779 12 9 
Allo 50 X 12.8211527 = 641.057635 = 641 1 12 
And 50 Xx $5.7863734 = 269-3180] = 289 6 45 


8.0.7 | 

289 .6 451 8 as] . 

„ RE ST 2 E 

Alſo 641 1 1 — 289 6 4x = 351 14 9: [B's & 
And 77912 94 — 6411 11 = 2138 11 714 — LCs) 


14. Which is moſt advantageous, a term of 19 ycars of 
an eſtate of 1001. per annum, or the reverſion of ſuch an 
Nna4 eſtate 
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eſtate for ever, at the expiration of the ſaid 19 years, 
computing at the rate of 4 per cent. compound intereſt ? 


Firſt, 4: 100: : 100: 2500 l, yalue of the eſtate for ever. 


And by thethird table, the pre- 1 

ſent worth of 1001. annuity þ 1313-3938 = 1313 7 101 
for 19 years, at 4 per cent. is; -— | 

Value of the reverſion is - - 1186.6062 = 1186 12 1: 


The firſt 19 years better than the reverſion by ( 126 15 9g 


15 For a leaſe of certain profits for ſeven years, A offers 
to pay 150 J. gratuity, and 300 I. per annum; B offers 400 l. 
gratuity, and 250 J. per annum; C bids 6501. gratuity, and 
200 |. per annum; and D offers 1800 l. for the whole pur- 
chaſe, without any vearly rent: query, which is the beſt 
offer, and what the difference, computing at 4 per cent.? 


By the third table, the preſent worth of 3001. 
per annum, for ſeven years, at 4 per ten. 1800.61641, 
viz. 6.002547 X 300 is = = = = = dS 
| | 3 
Then 1800.616411 + 150 = 1950 12 4, val. of A's offer. 
Alſo 6.0020547X250-+400 = 1900 10 31, val. of B's offer, 
Againg>.co20547x200+650=1850 8 2, val. of C's offer, 
to 1800 value of D's offer. 


8 , . 50 B's 
T * 8 that A's offer is * 7. 0 . | C0 
Rang 150 D's 


* U i. EEEEEEEEEEEST 


Ser. v. 
T be VALUATION of ANNUITIES upon LIVES. 


HE value of an annuity for life, depends not only 

on the intereſt that money bears, but alſo on the pro- 
bability of the continuance of life, as it is evident that there 
mult be a great difference in the value of an annuity for the 
WA a man of 20, and a like annuity for the life of a man 
SE 60. | „ 


The 
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The late Mr. Demoivre and Mr. Simpſon have both 
handled this ſubject in a very ſkilful manner; from the latter 
of which I bave extracted the following tables and problems, 
whereby an arinuity on any life or lives may be valued ac- 
cording to the probability of the continuation thereof. 


The Uſe of the Table of Lives. 


Tf it was required the probability that a perſon of 36 - 
lives 30 years longer: | 

Look in the table againſt 36 years, and oppoſite thereto 
is the number 331. 

Alſo againſt 66 is the number 93, which ſhews, that out 
of 331 perſons living of 36, only 93 arrived at 66. 

pr is the meaſure of the probability required. 


Let it be required to find the value of an annuity of 1001 
for a life of 20, intereſt at 4 per cent. ; 


By the ſecond table in the foregoing ſection, the preſent | 
worth of 100 l. diſcount 4 per cent. due at the expiration of 
one year, was It ſure to be paid, is 96.153855. 

But the probability of the continuance of the ſaid life + 
one ycar, by this table, appears to be only 435, 

„. g995.15385X 455 = 94.697, the value of the firſt year's 
rent. 

In like manner the value of the ſecond year's rent 
be calculated; the probability of his * two — 5 
445 ...32, 

7 and 92.45 502, the preſent worth of 100 l. at the 
end of two years. 
4 

. 92:45502 X 3 80 65393, value of the ſecond 

year's rent. 


And by a like way of procceding, the values of the thi 
fourth, fifth, Kc. years rents, to the utmoſt Ns 
may be determined; and the ſum of all theſe will be che 


required value of the annuity; which will be found 
out 14801. yery near, 9 


A Tan 


Num. ot] Ages Num. of Ages Num of Ages Num. ot] Ages 
perſons.curr. perſons. curr. perſons. curr. verſons. | curr, | 
{ 1280| bow | 462| 20| 294 40| 130| 60 
— 410 — 7 — 180 „ 

870] 1 455 2170 284 41] 123] 61 
—170 — 7 — TO — 6 

700] 2 448 22 274 42] 117] 62 

635] 3] 441] 23] 264 43] 111} 63 
1 — =. _”. os 

600% 4| 434 24 255 44] 105| 64 
— 20 — 8 — > — 6 

580] 5| 426 25 2460 45 99 65 
— 16 — 8 — 9 — 6 
564 6 418] 26] | 237] 46] 93] 66 
— as | 27 26-00 2 | 

551 7] ie 27]. 228] 471-387] 09 
— 10 — 8 — 8 — 6 | 
| 54x] 8] 402 28 220} 48 B81} 68 
„ + 8} |-:8 |-6 
| $532] 9 394] 29] 212] 49 75| 69 
| 524] 10] 385 39] 204] 50} ©g| 79 
mw OS om i hay of 5 | 

517] 11 376] 3x] 196 $1} 640 71) 
7 2 — 
510] 12] 367] 32 1880 52 59 72 
. 6 — 2 — — \ | 

504 13] 358 33 18 53] 54| 73 
—_ — 9 — 8 — 5 
| 498] 14 340 34 172] 54 49] 74 
ww +} — — 4 
| 492] 15] 34 35 165] 55|- 45] 75 
_ _.. 7 — 

4866 16] 2331] 36 156 56] 41] 76 

480] 17] 322| 37] 151] 57 38 77 
— 6 — 3 3 

474 18] 313] 38] 144] 58 350 78 
— 0 2 2 — 

468] 19] 304] 39 137] 590 32} 79 
— 6 — 10 — 7 — 3 
462 20 2941 40 1301 60 2g 80 
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of yearly. 


N. B. Thoſe marked with the fign—aic ſuppoſed to die 
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PROBLEM I. 
To find the value of an annuity for an aſſigned liſe. 


RULE. 


Look for the given age in Table I. and againſt it, under 


the aſſigned rate of intereſt, will ſtand the number of years 
purchaſe. | | 


1. Suppoſe one of 18 years of age would ſell an annuity 
of 1001. during his life, what ready money would the 
annuity be worth, allowing a diſcount of 4 per cent. com- 


pound intereſt * 
Firſt, oppoſite to 18 years, Table I. under 4 per cent. is 


15.2 years purchaſe. ,*. 100 X 15.2 = 15201. the preſent 
worth. 


2. A widow lady with 2001. a year jointure, aged 30 
years, marries a young merchant, who, to enlarge his ca- 


pital, propoſes to ſell the jointure; what ready money. 
ſhould he receive, diſcounting intereſt at 5 per cent.? 


Oppoſite to 30, under 5 per cent, Table I. is 1 1.6. 
. 200 X 11. 6 = 23201. the anſwer required. 


PROBLEM II. 


To find the value of an annuity upon two aſſigned joint 
lives, | 


CASE I. 


If the lives are equal, 


RULE. 


Againſt the given age, Table II. under the given rate 
per cent. will ſtand the number of years purchaſe, 


3. Let the two given ages be each 18, and the intereſt 51. 
er cent. and annuity 50l. | 
Table II. againſt 18, under 5 per cent. is 10.5. 
. 50 X 10.5= 5251. the anſwer required. 
CASE II. 


If the given ages be unqual, but neither of them leſs than 
25, or greater than 50. | 


RULE, 
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RULE. 
Take half the ſum of the two for a mean age, and proceed 
as in Caſe l. 


4. There are two joint lives upon an annuity of 2501, 
one of 34, the other of 48; what is the preſent worth of 
that annuity, compound intereſt, at 3 per cent. ? 


Firſt, 47-48 '= 41, half ſum of the ages. 


Table JI. againſt 41, under 3 per cent. is 8.9 year 
purchaſe, 
*,* 250]. x 8.9 = 22251. the anſwer, 
CASE III. 

If one or both ages be within the limits, but ſo that the 
difference of the values correſponding to thoſe ages be no 
more than + of the leſſer. | 

R U L E. 
Add 4, of that difference to the ſaid leſſer value, and the 


ſum will be the value ſought. 


5. Let one age be 15, and the other 29, annuity 150l. 
intereſt 3 per cent. the preſent value is required. ; 

Againſt 15, under 3 per cent. per Table II. is 13.9 

And againſt 29 - - - - 11.0 


Difference 2.9 

Alſo 2.9X.4 = 1.16 and 11 ＋ 1.16 = 12.16, the years 

purchaſe, | 
*,* 12.16 X 150 =1824. 

A general RULE, be the difference of the values what they will. 

Multiply the difference of the values by halt of the leſſer of 
the two values, and divide the product by the greater; then 
to the leſſer add the quotient, which will give the truc 
anſwer very near. 


6. Let one age be 11 years, and the other 68, annuity 
1601. and intereſt at 4 per cent. the preſent value is required? 

Againſt 11 years, under 4 per cent. is 12.9 

Alſo againſt 68 - n 02 = 23 


— — 


Difference 8.3 
Then 8.3 X 2.3 2 19.09; allo 19.09 = 12.9 21.48. 
And 4.6 + 1.48 = 6.08 years purchaſe. 
Ito & C. C8 29721 168. the anſwer required. 
PROBLE 
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PROBLEM III. 


To find the value of an annuity upon two lives that is to 
continue as long as either of them is in being. 


CASE I. 
If the lives be equal. 


RULE. 


Find the given age in Table III. and againſt it, under 
me propoſed rate of intereſt, is the number of years purchaſe. 


7. Let the given ages be each 50 years, and the rate of 
Intereſt 4 per cent. required the value of an annuity of 301, ? 


In Table III. againſt 50, under 4 per cent. is 13.3 years 
purchaſe _ 


. 30 X 13.3 = 39g the value required. 
CASE II. 
If both ages be between 25 and 50. 


RULE. 


Take half their ſum for a mean age, which proceed with 
as in the laſt caſe. 


8. Suppoſe one age to be 30 years, and the other 46, rate 
3 per cent. and annuity 701. required the preſent value? 


Then 46 + 30 =76, and = 38, half their ſum. 


Anſwering to which, under 3 per cent. ſtands 17.7 years 
purchale, 


. . £ 70 +17.7 =1239, the anſwer, 
CASE. III. 


If one or both ages be without the limits mentioned in 
the laſt caſe, but the difference of the values correſpondin 


to thoſe ages, as found in Table III. be no more than + oF 
the lefler. | 


RULE 
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Take half the ſum of thoſe values for the value required. 


9. If the two propoſed ages be 6 and 21 years, the an- 
nuity 251. and intereſt 4 per cent. its preſent value is re- 
qui: ed? 

Againſt 6 years is = 19.7 
And againſt 21 years is 18. 


12 


2) 37.9 (18 95 years purchaſe, 
*,* 25 * 18.95 = 473-75 =4731. 155. the anſwer, 


CASE IV. 
Let the given ages be what they will, 


R U LE. 


Find the value of the two joint lives, by caſe IV. Prob. 
II. which ſubtract from the ſum of the values of the two 


ſingle lives, and the remainder will be the required value up- 
on the longeſt life. 


10. Let the propoſed ages be 10 and 66, the rate of inte- 
reſt 4 per cent. and the annuity 701. required its preſent 
worth ? 

Table II. againſt 10 years, — 

4 per cent. is - — * 
Alſo againſt 66 ö - - 4.9222 2.45 


8. 1 difference. 
Then 8.1 x 2.45 = 19.845; which 13 2 1.5; alſo 
1.5 + 4.9 26.4. 
Againſt the two ſingle es, per Table I. viz. 16. 047 


7: 
La =: T—6.4=17.3 years purchaſe, 
* 701. Xx 17.3 = 1211]. the anſwer required. 


PROBLEM IV. 
To find the value of an annuity upon three joint lives, 
A8 E I. 
If all the lives be equal. 


RX UL k. 
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RULE. 


Find out the given age in Table IV. and againſt it, under 
the propoſed rate of intereſt, will be the number of years 
purchaſe. 


11. Let each age be 27, the rate of intereſt 3 per cent. and 
the annuity 65 l. its value is required ? 


Table IV. againſt 27, under 3 per cent. is 8.8 years pure 
chaſe. 
-.* 66 x 8.8 = 572 J. the anſwer required. 


CASE IL. 


If all the three ages be between 15 and 55 years, and the 
difference between the greateſt and leaſt not more than 
15 years. | 


RULE. 


Take ; of their ſum for the mean age, and proceed as 
in Caſe I. 


12, Let the propoſed ages be 21, 27, and 33, intereſt 
5 per cent. and annuity 50l. its value is required? 


Firſt, << 2224 


= 27, mean age. 
Alſo Table IV. againſt 25 years, under 5 per cent. is 7. 3 
years purchaſe. 
*.* 7. 3 Xx 50 = 3651. the anſwer required. 


CASE III. 


If one or more of the propoſed ages be without the limits 
mentioned in Caſe II. but the difference of the values, an- 


| Iwering to the greateſt and leaſt of them, be not greater 
than half the leaſt. 


RULE. 


To the ſum of the two greateſt values add twice the leaſt 
and take 4 of the ſum for the mean value required, 


13. Let the three ages be 7,15, and 33, the annuity 501. 
and intereſt 3 per cent. the preſent value is required! 


In 
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7 11.9 
In Table IV: na I q ſtands 11.2 
| 1-9 
Alſo 11-9 ＋ 11.22 23.1; and 79 X2=15.8, 


8. 
Then 22.1 ＋ 15.8 = 38.9; and —= 9.725 years val, 
. 50 X 9.725 = 486.25, the value required, 


CASE IV. 
Let the ages be what they will. 


RULE. 


Multiply the ſum of the three correſponding values by 
the ſquare of the leaſt of them, reſerving the product; mul. 
tiply the two greater values into each other, and to the 
double of the product add the ſquare of the leſſer value; 
divide the reſerved product by this ſum, and ſubtract the 
quotient from twice the leſſer value, the dilterence wil. be 
the value ſought. 


14. Let three ages be 13, 31:, and 53 years, annuity 601, 
and intereſt 4 per cent. 


13 10.5. 
Azaingſt theſe in Table rv.) 315 Jaa 7.3 
3 5˙0. 
Then 10.5 + 7.3 ＋ 5. 0 = 22.8; allogx5 = 25, 
Which 22.8 X 25 = 570, to be reſerved. 
Again, 19.5x7 3 276.65; which X2= 153 3. 
Alſd 154 3+ 25 = 178.3) 570 (3 2, nearly. 
Then 5X2 = 10, double the lealt value, 
Laſtly, 10 — 3.2 = 6.8 years purchaſe. 
*,* boxb.8= 408 J. the value required. 


PROBLEM V. 
a To find the value of an annuity upon the longeſt of three 
ives 
| CASE I. 
If the lives be all equal, 


RULE. 


Seek the common age in Table V. and againſt it, under 
the common rate of intereſt, will be the number of years 
erchaſe required, | 


15. Let 
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I5. Let the three ages be cach 45 years, the annuity 
2751. and the intereſt 4 per cent. required its value? 


In Table V. againſt 45, under 4 per cent. ſtands 15.9 
years purchaſe. 


. .. 275 l. X 15.9 2 4372. 10s. the value required, 


CAS E II. 


If none of the ayes be leſs than 10, nor greater than 60 
years, and the difference of the greateſt and leaſt of them 
not more than 15 years, 


UL 
To twice the ſum of the two leaſt add the greateſt, and 
take g of the ſum for a mean age. 


16. Let the propoſed ages be 16, 24, and 30 years, the 
annuity 1701. and intereſt 4 per cent. the value is re- 
quired ? | PTR 

Firſt, 16 + 24 X 2==80; allo 80 ＋ 20 = 110. 

Then —* = 22, mean age, againſt which, Table V. is 


19.4 years purchaſe. 
. 170 X 19.4 = 32931. the value ſought, 


CASE III. 


If the difference of the greateſt and leaſt values found 
againſt the propoſed ages, in Table V. be no more than + 


of the leaſt. 
RU L E. 


To twice the ſum of the two greateſt values add the leaſt, 
taking of the ſum for a mean value. 


17. Suppoſe the three ages be 28, 35, and 44, the rate 
4 per cent. and the annuity 601, 


By Table V. the value of the three ny $233 
ages viz 433-0 TE 12:3. 
2 
: 1 44 16, | 
Then 18.3 + 17.3X 2 = 71-2; alſo 71.2 + 16 = 87,2 
And 5) 87.2 (17.44 years purchaſe. = 
17.44 X 60 = 1046.4 = 10461. 88. the anſwer, 


Oo CASE 


* 
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„„ AS FE Iv. 
Let the given ages be what they will. 
RULE 


Find the value anſwering to the greateſt of the given 
ages in Table III. and the values correſponding to all the 
three ſeveral ages in Table V. and let the difference of the 
values, anſwering to the greateſt age, be taken and reſerved; 
let the ſquare of the greater of theſe two be divided by the 
product of the other two remaining values, and multiply the 
ſquare of the quotient by the reſerved difference; then this 
laſt product added to the value of the annuity for the two 
youngeſt lives, will be the value required, 


18. Suppoſe the given ages 20, 36, and 60, the intereſt 
4 per cent. and annuity 751. the preſent value is required? 


By Table III. the value found againſt 60 years is 11.2. 


20 I9.7, 
By Table V. thoſe againſt q 36 fare 3 17.2, 
| 60 12.7. 
Then 12.95 — 11-2 = 1.5, the reſerved difference. 
Again, 12.7 X 12.7 = 161.29; alſo 19.7 x 17.2= 
338.84. 
Then 338.84) 161.290 (. 5 nearly; and . 5 X. 5 = 25. 
And the difference reſerved 1.5 X. 25 = . 3757 nearly. 4. 


. — 28, mean age, by Caſe 4. Problem III. 


2 
the value of which, by Table III. is 16.9, as nearly 17 
years. 


CY 


And 17 T. 4 = 17.4 years purchaſe. | 
* + * 17-4 x 75 = 13051, value of the anguity required, 


TAE 


| 
| 
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TaBLE I. For the valuation of annuities upon one life, 


] 


FHEH EH 3 
8 5815 EC: n 
SST A 

SES ES 2 
P — = 
6 141 16.2 18.8 41 | 10.2 | 11.4 | 13.60 
7 | 14-2 | 16.3] 18.9 42 10.111. 212.8 
8143 16.4 | 19.0 | 43 | 10.0 | 11.1 | 12.6 | 
9 | 14-3 | 16.4 | 19.0 44 99! 11.0 | 12:5 
10 | 14-4 | 16.4 | 19:0 | 45 98 | 10.8 12.3 | 
II | 14.3 | 16.4 | 19.0 40 9-7 | 10.7 | 12.1 
12 | 14.2 | 16.3 | 18.9 47 | 9:5 | 10.5 | 11.9 
1314.1 | 16.2 | 18.7 | 48 | 9.4 | 10.4 | 11.8 
14 | 14.0 | 16.0 | 18.5 | 49. | 9:3 | 10.2 | 11.6 
15 | 13:9 | 15.8 | 18.3 92 | _9:2 10.111. 4 
1613.7 | 15.6 | 18.1. 51690 g.9| 11.2 
17 | 13:5 | 15.4 | 17.9 52 89| 9.8] 11.0 
18 | 13.4 | 15.2 | 17.0 | 53] 88| 9.6| 10.7 
19 | 13-2 | 15.0 | 19.4 54| 8.6| 9.4 | 10.5 
20 | 13.0 | 14.8 | 17.2 $57-8:5 19:33 10-3 
21 | 12.9 | 14-7 | 17 0 50 8.4 | 9.1 | 10.1 
22 | 12.7 14.5 16.8 57 8.28.9 9.9 
2312.0 | 14.3] 16.5 58 8.18.7 | 9.6 
24 | 12.4 | 14.1] 16 3 59 8.0 8.6 9.4 
25 | 12:3] 140] 16.1 | 22] 34] 92; 
26 | 12,1| 138] 15.9 51 7.7 8.2] $9 | 
27 | 12.0 13. TH. 03 7-.9.9 | Crt $7 
28 | 11.8 | 13.4 | 15.4 634 74 | 7.91 8.35 
29 11.7 | 13.2 | I5.2 NE | 7.78.3 | 
2 2% e || 65| 71] 755] 80. 
31 | 11.4 | 12.9 | 14.8 | 66 0.9} 7.3 7.8 
32 | 11.3] 12.7] 146 69.1 06.41: 7. 1 76 
33 11.2 | 12.6] 14.4 68 6.0 97 7% 
34 | 11.0 | 12.4 | 14.2 59 0.4 | 69] 7-1 
35 | 10.9 | 12.3] 14 1 70 6.2 6.5 5.9 
30 | 10.8 | 12.1] 13.9 711 6.0 6.3 6.7 | 
| 37 | 10-6 | 11.9] 13.7 721-68}. 0.1.4. 6.5 
38 | 10.5 | 11.8 | I3.5 731-0 1601-62 
39 | 1044 | 11.6 | 13.3 En 
40 | 10.3 [11-5] 13.2| || 55] 5.21 541 56. 
| O © 2 TABLE 
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TABLE II. For the valuation of annuities upon two joint lines 
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TABLE III. For the valuation of annuities upon the longeſt of 
19 lives. 


| 


| 


S8. 8 ag! as £ TASTY MT: 
| hs] $<1-h= 1-97 $f $31 $ 
<|=z|==|=z || =| £5| =5| 25 
60 10.9] 19.7] 23.3 41] 13.2 14.9 17-0 
7 17.0 19.8] 23.4 || 42] 13.1] 14.7 16.8; 
8 17.1| 19.9| 23.5 43 13.0| 14.5 16.5 
9 | 17.1 19.9 23.5 44 12.9 14.3] 163 
2 17-1 1 235 || 45] % 4 8. 
11! 17.1] 19.9] 23.5 46] 12.6| 14.0| 15.8 
12 17.6 19.8 23.4 47 12.5 13.8 15.6 
1316.9 19.7 233 || 48] 12.4 13:6, 75-3 
14 16:7} 19.5 23 1 49 12.2 13-4| 151 
1 22:21 193} 229-11 1-323 }-2237- 26:91 
16 10.4] 19•1 22.6 51] 11.9] 13.1| 14.6 
17 16.2] 18.9 22.4 52] 11.8| 12.9 14.4 
180 16.1487 22.1 53| 11.6] 127 14-1 
19 15.9| 18.5] 21.9 54| 11.5 42.5] 139] 
20 15.7.| 18.3 21.6 55| 113] 12.3] 13.6, 
21 15 ©] 18.2 21.3 50 11.2 12.1 13. 4 
22 15,4] 18.0 21.1 57 11,0] 11.9 13:1 
23] 15.3 17.8 20.8 38. 10.9] 11.7] 12.8 
24151 17.6 20.6 39 10.7 1.5 25 
— I. 14 . do 10.5 11.2 122 
26 14.9 17.3 20.1 61 10.3 11.0] 12.0 
27 | 14.7 17-1] 19.9 62 10.1] 10.8] 11.7 
28 14.6 16.9 19.7 63 9.9 10.5 11.4 | 
29| 14:5| 16.8 195 64 9.7 10.3] 11.1 
30 14.4 16.6 19.3 65 9.4] 100 10-8 
31 142164 19.1 66 9.2 9.7 10.5 
3 14.1 16.2 18.9 67 | 8.9 9 4 IO.2 
33] 14.0 16.1] 18.7 68 8.7 9.2 99 
34 13.9 15.9 18.5 69] 8.5 8.9 95 
2 13.8 15-8 83 70 8.2 86] 9-2 
30 13.7 15˙: 0 16.1 1 0 8.4 8 9 
37 13.6 15.5| 17.9 72 7.71 8:1 8.6 
35 |. 13.5 15.3 17.7 734 9.5 7.8 8.2 | 
39 134 15˙2 17.5 744 7.2 7 5 7-9 
04 1331 5.0 17.2 75 9.9 7," 761 
; O's 73: TABLE 
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TasLE V. For the valuation of annuities upon the longeſt of 
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] | 


three lives. 


9 35 I 38 3322225 
891 © 8 2 8 2 v SN 28 — UW 88 
i D 
ö Wii 
8 — — 3 * — — frag = 
=| 82] 32} $o || S| go] 5<] E of 
$9] 2.01% —|==Sj=S=| Ss 
'6] 18.0| 21.0] 25.0 41| 146| 164| 18.9] 
7 18.1] 21.1 25.1 4214.5 16.3] 18.7 
8] 18.2| 21.2| 25.2 43] 144| 16.2| 18.5 
9 18.2| 21.2 25.2 4414.3 16.0 18.2 
10 18.2 21.2 25.2 45 14.2 15.9 18.0 
111 18.2 21.2] 25.2 40 14.1! 15˙7 1777 
12| 18.1[ 21.1] 251 4713.9 15.5] 17.5 
13] 18.0} 21.0] 25.0 45| 13.8] 152| 17.2 
14| 17.9] 20.9] 24.8 49| 13-7] 15.1] 179.0 
15 17:8] 20.7] 246 $591 13:5| 14.0 16.7 
16j 17.6 20.5 24.3 SI] 13.4 14.7 16.5 
1 17.5 20.3] 241 || 52 13.2 14.5 16.2 
18 17.3 20.1] 23.8 5313.1 14.3] 15.9 
19 17:2; 19.9] 23.5 3+] 12.9] 14.1] 15.7 
= £=| 297} 233 || $55| 12:8] 139] 15.4 
2116.9 19.5 23.1 56 12.6 13.7 15.1 
2215.8 19.4 22.857 12.5} 13.5| 14.8 
23 16.0} 19.2 22.6 || 58| 12.3 132.2] 14.5 
24 165 19.0| 22.3 594 12.1] 12.9 141 
25 16-4] 18.8 22.1 60| 11.9] 12.7] 13.8 
26| 16-3] 18.7] 21.9 || 61] T1.7] T2:5 12-5 
27| 16.1] 18.5} 21.6 62 11.5 12.2 13.1 
28 16.0] 18.3 21.4 | 03] 11.3 119 12.8 
291 15-9] 18.2 21.2 64 11.0| 11.6 12.5 
39| 15-9] 18.0] 21.0 || 65] 11.8 11.4] 12.2 
31| 15.6] 17.8 20,8 660 10.5] 111] 118 
32 15-5] 17.7 20.6 67 10.2 108 11.5 
3315.4 17.6 20.4 68] 9.9 10.5 11.2 
34 153 17.41 20.2 69 9 6 10.2 10.9 
33 | 35-2] 37:3] 20.0 | 9:3] 9:9] 105} 
30 | 15.1] 17.2| 19.9 7I 90] 9.6] 10.2} 
37; 15-0] 17.0] 19.7 721 8.7 92 9-8 
38 14:9] 16.9] 19.5 731 8.4 8.9] 9.5 
29, 148] 16.7] 19.3 [74] 8.1] 8.610 9.1 
40 1471 16.6] 19.1 2.54 os 7.8 8.2 8.7 
O oz PRCOZLEM 


— —— 


568 ComrounD INTEREST. Book III, 


PROBLEM VI. 


To find the value of the reverſion of one life after another, 


DE. 


From the value of the life in expectation take the value 
of the two joint lives, or from the value of the longeſt of 
two lives take the value of the life in poſſeſſion; the re- 
mainder in either caſe will be the value of the reverſion, 


19. Suppoſe the life in poſſeſſion be 68 years, the life in 
expectation 11 years, and intereſt four per cent. and an- 
nuity 501. the value of the revertion is required? 


Againſt 11 years, under 4 per cent. 12.9, Table II. 
Allo againſt 68 years 46 222.3. 


Difference 8.3. 
Then 8.3x 2.3 = 19.9; allo . 1.48. 


And 4.6 X 1.48 = 6.08, value of the two joint lives. 

Alſo by Table I. againſt 11 years, is 16.4. 

And 16.4 — 608 = 10.3 years purchaſe, 

*.* $0X10.3=5151. value of the reverſion. 
But if the youngeſt life be in poſſeſſion. 

By Table !. againſt 68 years, at 4 per cent. is 6 9. 

And 6.9 — 608 =.8 years purchaſe. 


*,”" SOX.8=401: value, if the youngeſt life be in poſ- 
zcihon, | 


PROBLEM VII. 


To find the value of the reverſion of two lives after one. 


RULE. 


From the value of the three lives ſubtract the value of the 


life in poſſeſſion, the remainder will be the value of the two 
lives in reverſion, | 


20. Let the age of the life in poſſeſſion be 50 years, and 
thoſe of the two lives in reverſion 45 and 56 years, the an- 


nuity 75 J. and intereſt at 4 per cent. the preſent value is 
required, IN | 


Firſt, 50 + 45 X 2 = 190; alſo 1900 ＋ 56 = 246. 
Then 5) 246 (49, mean age, againſt which, TableV. a a 
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Alſo, by Table I. the value of the life in poſſeſſion is 10. f. 
Alſo 15-1 — 10.1 = 5 years purchaſe, 
* 75 X 5 = 3751. value required, 


PROBLEM VIII. 
To find the value of a reverſion of one life after two. 


XUL E, 


From the value of the three lives take the value of the two 


lives in poſſeſſion, the remainder will be the value of the 
life in reverſion, 


21. Suppoſe 18 and 26 be the ages of the two lives in 


poſſeſſion; and 32 that of the life in expectation; the an- 
nuity 1201. and intereſt 4 per cent. | 


Firſt, 18 + 26 x2 = 88; allo 88 þ 32 = 120. 


Then 5) 120 (24, againſt which, under 4 per cent 
Table V. is 19 years. 


Againſt } * 5 Table III. under 4 per ct. 33 


2) 36 (18 years. 
And 19 — 18 = 1 year's purchaſe, or 120 l. the anſwer, 


What is above obſerved, hath regard to ſuch annuities as 
are paid yearly; but if the payments are made half yearly, 
which is moſt commonly the caſe, the above-mentioned 
Mr. Simpſon judiciouſly obſerves, that the value at which 

the annuity is eſtimated ought to be increaſed + of a year's 
purchaſe ; and if quarterly, 2 of a year's purchaſe; as the 
life, upon whoſe failing the annuity ceaſes, has nearly the 
lame chance to drop in the ſecond, third, or fourth quarter, 
as in that foregoing ; in which caſe the purchaſer hath a 
chance to receive +, 2, or +3 of a year's rent more than the 
annuity, when the annuity is paid yearly ; and entirely loſes 


the laſt payments, if the death happens but one day before 
the annuity becomes due, 
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CHAPTER II. 

4 COLLECTION of QUESTIONS. 
"EEE EEE EEE EI EEETSE,! 
. 
SUPERFICIAL MEASURE. 


URFACES, ſuch as land, flooring, painting, tyling, 
paving, plaiſtering, &c. if it be a four-ſided figure, 
whoſe oppoſite ſides are equal, by multiplying the length 
into the perpendicular height, gives the ſuperficial content, 


and either of the dimenſions being given, the other may be 
found by diviſion, 


1. The biggeſt of the Egyptian pyramids, near Grand 
Cairo, being ſquare, and meaſuring, according to M. 
Greaves's account, 693 feet Engliſh on a fide; how many 
acres then of ground doth it ſtand on? 


Firſt, 693 X 693 = 480249 ſquare feet, 
An acre = n fert 43569) 480249 (11 acres. 
A perch = U feet 272.25) 1089 (4 perches. 


2. What difference is there between a floor 28 feet long 
by 20 broad, and two others that meaſure 14 feet a- piece 


by 10; and what do all theſe come to at 45 8. per ſquare, 
viz. Io feet by 10? 


Firſt, 28 x 20== 560; alſo 14 X10 x 2 = 280. 
Then 560 — 230 = 280, difference. 
Alſo 560 ＋ 280 840; and 45s. = 2.251, 
10 X 10 = 100) 849 (8.4 ſquares. 
. 8.4 X 2.25 2 18.9 = 181. 18s. amount. 


2. A rectangular four- fided room meaſures 129 feet 6 
inches about, and is to be wainſcoted, at 38. 6d. per yard 
ſquare: after the due allowance for girt of cornice and 
members, it is 16 feet 3 inches high; the door is 7 feet by 
3 fect , the window-ſhutters,. two pair, are 7 feet 3 by 4 
cet 6; the Check- boards round them come 15 inches ar 

ON 
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low the ſhutters, and are 14 inches in breadth; the lining- 
boards round the door-way are 16 inches broad ; the door 
and window - ſbutters, being wrought on both ſides, are 
reckoned as work and half, and paid for accordingly ; the 
chimney 3 feet q by 3 feet, not being incloſed, is to be de- 
ducted from the ſuperficial content of the room; and the 
eſtimate of the charge is required ? 


F. I. F. J. F. I. P. 1 
Firſt, 129 6 x 16 3 - 2104 4 6, room. 
5 2 | 


13 1 6, door, 

3 3 4 6 — =_ 32 7 6, ſhutters. 
8B6+46X2=20x12X2= bo 8 , cheek-boards, 
14 + 39 = 17 9X1 4 = 23 8 , door-linings. 


X 
x 
2 
X 


2234 5 6 
3 9 & 3, to be deducted = 11 3 =, chimney, 


Square fect 2223 2 6 


—— — 


9) 2223 (247 ſquare yards. 


28 3247 
| — — — 
30 17 6 
14 7 


4. When a roof is of a true pitch, the rafters are ; of the 
breadth of the building; now ſuppoſing the eave- boards to 
project 10 inches on a fide, what will the new ripping an 
out-houſe coſt, that meaſures 32 feet g inches long, by 22 
tect ꝙ inches broad upon the flat, at 15s. per ſquare ? 


a „ 

Breadth 229 3 of which is 17 = 9 
F F. IL. P. 
Alſo17 = 9 + 10=17 10 9, which x2 = 35 9 6 


35 9 6 & 32 9 2 1172 feet 2 in. 1 6 
100) 1172 (11.72 ſquares, and 15 8. 2. 750. 
. 11.72 X . 75 2 8.79 = 8]. 158. 91d. the anſwer. 


5. If 
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s. If my court- yard be 47 feet 7 inches ſquare, and I have 
laid a foot-way of Purbeck-ſtone, four feet wide, along one 
ide of it; what will paving the reſt with flints come to, at Gd. 
per yard ſquare ? | 
Feirſt, 47 f. 7 in —4f. = 43f. 7 in. breadth, 

Then 47 7 X 43 7. = 2073 10 1. 
And q?) 2073 (230 yards 3f. 10 inches. 
36 d. 
£1230 5 412; d. value of the 3 feet 10 inches, 
J 5 15 22, the anſwer required, 


Yr ͥðTDũa: 


6. A ſquare cieling contains 114 yards 6 feet of plaiſter- 
ing, and the room 28 feet broad; what was the length of 
it ! | 
Firſt, 114 yards 6 feet = 1032 ſquare feet, 
Then 28) 1032 (3657 feet the anſwer, 


7. An eml plank is 14 feet 3 inches long, and I would 
have juſt a yard ſquare {lit off; at what diſtance from the 
edge mult the line be ſtruck? 


Firſt, 14 feet 3 inches = 171 inches; alſo 36 x 36 = 
7296 inches in a ſquare yard. *.* 171) 1296 (74) inches, 
the anſwer, (29 | 


8. Having a rectangular marble ſlab, 58 inches by 27, J 
would have a foot ſquare cut off, parallel to the ſhorter edge; 
I would then have the like quantity divided from the remain— 
der, parallel to the longer tide; and this alternately repeated, 
till there ſhould not be the quantity of a foot left: what will 
the dimenſions of the remnant be? | 


Firſt, 12X12:= 1443 alſo = 5.3, breadth of the 
firſt cut. | * 


Then 58 — 5 3 = 52.6, the remaining length. 
Allo == = 2.734, breadth of the ſecond cut. 
Then27 — 2.734 = 24.266, the remaining breadth, 


141 | | 
74.280 — 59345 breadth of the third cut. 


52.6 
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52.6 — 5.934 = 46.732. 
142 — 3.0814, breadth of the fourth cut. 


40.732 
24.266 — 3.0814 = 21.1846. 


1 F 
— 6.7974, breadth of the fifth ſection. 

46.732 — 6.7974 = 39-9340. 

TT 3-6059, breadth of the fixth ſection. 

21.1846 — 3.6059 = 17.5787. | 

. 1917, breadth of the ſeventh ſection. 

17.5787 | 

39-9340 — 8.1917 = 3147429. 

- _ = 4.5364, breadth of the eighth ſection. 

17.5787 — 4.5364 = 13.0423. 

= — 11.0411, breadth of the ninth ſection. 

13.0423 | 

Then 31.7429 — 11.0411 = 20.7018, remaining length 
at laſt. | | 

Alſo — = 6.956, breadth of the tenth ſection. 

20 7018 

*,* 13.0423— 6.956 = 6.0863, breadth remaining at the 

raft, . . F. 


9. Being about to plant 10584 trees equally diſtant, the 


length of the grove muſt be fix times the breadth; how many 


of the ſhorter rows will there be ? 
6) 10584 (1764; then 71764 = 42 long rows. 
. 42 X b = 242 ſhort rows, 42 in a row. 

10. A common joiſt is 7 inches deep, and 2Z thick; but 
want a ſcantling juſt as big again, that ſhall be 3 inches 
thick : what will the other dimenſion be ? 

Firſt, 7 X 2.5 = 17.5 inches, area of an end, 

Allo 17 5x2 = 33, double area, 

335 (112 inches. Q. E. F. 


11. I have a ſquare girder, 19 inches by 11, but one of a 
quarter of the timber in it, provided it be g inches deep, 
will ſerve ; how broad will it be? 

Firſt, 19 X11 = 209, area of an end. 
Then 4) 209 (521, area of an end of the piece wanted. 
*.* 9) 52:25 (5. 805. Q. E. F. oo 
1 L 


+ 
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12. I have a wooden trough, that, at 6d. per yard, coſt 
me 38. 2d. painting within; the length of it is 102 inches, 
the depth 21 inches; what is its breadth ? 

Firſt, 36 X 36 = 1296, ſquare inches in a yard. 
Alſo 38. 2d. = 38d. 
d. in. d. 
As 6: 1296 :: 38 : 8208, area of the whole trough. 
Then 102 x 20 Xx 2 = 4284, area of the two ſides. 


3924, area of the bottom and ends. 
Then 102 + 42 144) 3924 (27; inches. Q. E. F. 


13. My plumber has put 28 lb. per foot ſquare into 2 
ciſtern, 74 inches and twice the thickneſs of the lead long, 
26 inches broad, and 40 deep; he has put three ſtays within 
acroſs it, 16 inches deep, of the ſame ſtrength, and reckons 
228. per cwt, for work and materials: I being a maſon, have 
paved him a work-ſhop 22 ſeet 10 inches broad, with Pur. 
beck-ſtone, at 7d. per foot, and upon the balance I find there 
is 38. Gd. due to him; what was the length cf his work-ſhop, 
| Firſt, 26 + 40 + 40= 106, breadth of the bottom and 
ides. 


Alſo 106 * 74 = 7944, area of the bottom and ſides. 
Then 40 x 26 x 2 = 2080, area of both ends. 
And 26 x 16 x 3 = 1248, area of the ſtays. 


11172, whole area in inches, 
144) 11172 (77-582 ſquare feet. 
4) 77-583 (19-39593 cwt, 
4) 1-9395833 | 
19-39583 


{, 21.335416 =211. 68. 81d. value of the ciſtern, 
3s. 6d. =.175; aſo 7d. =.029161, 


e 21.160216 (725.5 ſquare feet in his ſhop, 
2917) 2.116041 
02625) 19.044375 22 ft. 10 in, = 22.83. 
22.83 725.5 (31.770 = 31 feet g; inches, the anſwer. 
2:20) 72.5 


20.55) 653-00 
14. The 
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14. The area of a rectangular powdering- trough of a man 
of war meaſures 27 ſquare feet, 112 inches, the depth is 20 
inches, the breadth 16; the length is ſought? 

Firſt, 27 feet 112 inches = 4000 ſquare inches. 

Then 20 & 16 X 2 == 640, area of both ends. 


3360, bottom and both ſides. 


. 20 ＋ 20 ＋ 16 = 56) 3360 (60 inches, the anſwer. 
15. In 110 acres of ſtatute-meaſure, in which the pole 
is 164 feet long, how many Cheſhire acres, where the cuſtom - 
ary pole is 6 yards long; and how many Vorkſuire, where 
the pole in uſe is 7 yards in length? 
ſq. yds. 
Firſt, 5.5 x 5.5 = 30.25 Statute 3 
Alt 6 K 6 236 1 1 perch Hel | I 
And 2 07; = 49 Yorkſhire) 5 
. Reciprocally, BY WR. 
8: .. 0 36: 92.4305 = 92 1 28, Cheſhire 7 3 
As 30-25: 110: 49: 3 = 67 3 25, Yorkſh, 5 3 
16. I would ſet 3584 plants in rows, each four feet aſun- 
der, and the plants 7 feet apart, in a rectangular plot of 
ground ; what Jand will this take up ? 
Firſt, 5 X 4 = 28, ſquare feet (area) between the plants. 
Then 3584 x 28 = 100352 ſquare feet. 
In an acre are 4.3560 ſquare feet. 
. 43500) 100352 (2 acres, 1 rod, 8+ perches, the anſwer, 
10890) 13232 
272.25) 2342 
164 
A triangle, or three ſided figure (being the half of a four- 
ſided one of the ſame height and equal baſe) if you multi- 


ply the baſe, or longeſt ſide, by the ſhorteſt height, you 
have double the content. 


17. A triangular field, 738 links in the baſe, and 583 in 
the perpendicular, brings in 121. a year, what is it ſet at an 
acre ? 


Firſt, x 583 = 215127 =2 acres, 24 perches, 


Alſo 2.15127 : 12 :-; 1.00000 ; 5.578 1 = 51, 115. 67d, 
the anſwer, 


{ 1 | 18. A 
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18, A piece of garden - box lies in form of a regular pen- 
tagon, or figure of five equal ſides, each 48 feet; and from 
the center of the figure to the middle of one of theſe it mea. 
ſures 41.57 feet nearly: the area of the figure will be the 
content of theſe five triangles; pray what is that? 


Firſt, t * 41-57 = 997-68, area of one of the triangles, 


Alſo 997-68 X 5 = 4988.4 ſquare feet, area of the pen- 
tagon, | 

10. The end-wall of an houſe is 24 feet 6 inches in 
breadth, and 40 feet to the roof; I of which is two bricks 
thick, + more 1+ brick thick, and the reſt one brick thick: 
now the gable riſes 38 courſe of bricks (four of which uſually 
makea foot in depth) and this is but 4 inches, or half a brick 
thick; what will this piece of work come to at 51, 108. pet 
ſtatute rod, the dimenſions of which are given? 


4) 38 (9.5, height of the gable. 
Alſo 3) 40 (13.3, height of each floor. 
Again, 24.5 X 133 = 326.6 = 435.9, ground-floor.' 
Alſo 326.6, firſt ſtory. 
Then 326.6 = 217.7, garret. 


And — X 9. 5 = 116.375 = 38.79, gable. 


1017 feet, ſtatute meaſ. 


272.25) 1017.00 (3.7355 rods, ſtatute meaſure. 
3.7355 X 5.5 = 20.54525 20l. 105. 104d. the anſ- 


20. A four: ſided figure, whoſe ſides are equal, is called 4 
trapeze: I have an orchard of that form, containing 3} acres, 
| which being divided by a diagonal, or a line from corner to 
corner, the perpendicular of one of the triangles is 430 
links, and the other 360: the length of the ſaid diagonal; 
or common baſe of thoſe triangles, is required? 
Firſt, 430 + 360= 790; alſo — = 2395. 
And 31 acres = 375000 links. 
. 395) 375000 (94932 links, the anſwer, 


the } 
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The areas of citcles are found, either by multiplying half 
the circumference by half the diameter, or by multiplying 


the ſquare of the diameter by .7854, that being the area of 
the circle whoſe diameter is 1. 


And if the diameter be 1, the circumference will be 3.1416 
nearly. | 


21. Give the area of a circular bowling green, that is 


16 polcs-acroſs the middle, the circumference being 3.1416 
times the diameter of a circle? 


16 x 23-1416 = 50.2656 poles circumference, 
1H 50. 2656 


X 2 201.0625 ſquare poles. 


In an acre are 160) 201 ( x acre, 41 poles, the anſwer. 
Or 16x 16 X 7854 = 201.0624, as before. 


22. The ſurveying wheel is ſo contrived, as to turn juſt 
twice in the length of a pole, or 161 feet; what then is its 
diameter ? 

One round, per queſtion, is 8; feet. 
3-1416) 8.2500 (2.626 feet = 2 ft. 74 in. the anſwer, 


2.3. I would turf a round plat, meaſuring 120 feet about, 
and would know the charge at 4 d. per yard ſquare ? 


3.1416) 130.0000 (41.38, diameter, 
65 X 20.69 = 1344.85 ſquare [cel, 
9) 1344.85 (149-428 ſquare yards. 
2.) 149 428 (2.4906 21. 98. 91d. the anſwer, 
n an z acre are 2420 ſquare yards. a 


24. I want the length of a line, by which my gardiner 


may ftrike a round orangery, that ſhall contain juſt half an 
acre of land ? 


Firſt, .7854) 2420. 000 (3581.23. 
And / 3c81.23 (55-5, diameter, | 
2) 55:5( 27.75 274 yards, the anſwer, 


25. Agreed for an oaken kerb to a round well, at 81. per 
foot ſquare ; it is exactiy 42 inches in diameter, within the 
brick-work, and the breadth of the kerb is to be 14 inches 

yhat will it come to? | 


Firſt, 14.5 + 43+ 14.5 = 71, greater diameter. 
| | P p Then 


—— — ͤ—%ð ! o_—_——_— RO - 
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Then 71 X71 = 5041; alſo 5041 X.7854 = 3959-2014 
Then 42 X 42 = 1764 ; alſo. 1704 X 7854 = 138544456 
Difference of the areas are = — — =— 2573.7558 
Then 144) 2573 7555 (17 8733, area of the kerb. 

Alio 8d, = 6 thilling. 
17.8732 x .6 = 11s. II d. nearly, the anſwer, 


2H. It is obſerved, that the extreme end of the minute- 
hand of a public dial moves juſt five inches in the ſpace of 
3: minutes; the queition is, what is the length of that 
index? 
As 3.25: 5 :: 60: 92.307. eire imference. 
Alſo 3.1416: :: 02.37% : 29.38, diameter, 
2) 20.32 4 9 inches, the anſwer, 


27. A, B, C join for a grindſtone 36 inches over, v2. 
lue 20s. towards which A paid 7s. B 8s. and C 5s. the 
waſic hole, through which the ſpindte paſſed, was 5 inches 
ſquare; to what diameter ought the ſtone to be worn, when 


B and C begin ſeverally to work with it? 


Begin your ca'culations from the center. 
Firſt 36 x 36 = 1296, which X .7854 = 1019 8784 
the area of the whole ſtone. | | 
$ Xx 5 = 25 + 25 = 50; alſo /50 = 7.071c68, the 
diameter of the circle circumſeribing the ſpindle-hole 
Then 50 x .7854 = 39.27, area of the circle circum- 
ſcribing the ſpindle-hole, | 
Alſo 1017.8784 — 39.27 = 978.608, area to be divided. 
8. 78. 324-5129 = A's 
As 20 : 978.6084: : | 391.4433 = B's Care 
5 244-0521 = C's 
Then 244.6521 + 39.27 = 283.9221. 
7854) 283.9221 (361.5. 
Al ſo 361.5 = 19.03, diameter where C begins to grind. 
And 391.4433 + 283.9221 = 675.3654. 
7854) 675-3654 (859-9. | 
*.* 4859.9 = 29.324 inches diameter, where B begins to 
grind, Q. E. 


28.1 
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28. I demand what difference there is in the area of the 
ſection of a round tree, 20 inches over, and its inſcribed 
and circumſcribed ſquares ? 


Firſt, 10X10 =100; alſo 100 + 100 = 200. 

Then 4/200 = 14.142135, fide of the inſcribed ſquare, 
Allo 14. 142135 X 14.142135 = 2cd its area. 

Again, 20 X 20 == 400, area of the circumſcribed ſquare. 
Laſtly, 420 x .7854 = 314-16. area of the circular ſection. 
Hence the inſcribed ſquare is 114.16 | eden j too little. 
And the circumſcribed = - 85.84 too much, 


29. Having paved a ſemicircular alcove with black and 
white marble, at 28. 4d. per foot, the maſons bill was juſt 
10]. what then was this arch in front, conſidering that as 
7854, the area of the circle, the ſquare of whoſe diameter 
is 1, ſo is the area of any other circle to the ſquare of its dia- 


meter? 


Furſt, 28. 4d. il. : 1: : 10. 85.7143 feet area. 
Then 85 7143 Xx 2 171.4206. 
Alſo . 7854) 171 4286 (218. 269. 

5 218 269 = 14.7739 = 14 ft. 91 in. the we 


30. What proportion is there between the arpent of 
France, which contains 1c {quare poles, of 18 feet each, and 
the Engliiy acre, containing 160 ſquare poles, of 167 feet 
each; conſidering that the length of the French foot is to 


that of the Engliſh, as 16 to 15? 


Firſt, 18 X 18 X 100 = 22400 French feet, the arpent. 
Then 16. x 164 & 160 = 43569 Engliſh feet in an acre, 
Alſo 16 > 16 = 256; and 15 * 15 = 225. 
Recip. 256 : 32400: : 225 : 36864 Englith ſeet, an ar- 
zent. 
F So that the Engliſh acre is to the arpent of France, as 605 
» 512, or nearly as 13 to 11; or as 1 to .84028, the an- 
wer. 


31. In turning a one-horſe chair within a ringofa certain 
diameter, it was obſerved, that the outer wheel made two 
turns, while the inner made but one; the wheels were equally 
high, and ſuppoſing them fixed at the ſtatutable diſtance, or 

5 P p 2 5 feet 
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5 feet aſunder on the axletree; pray what was the circum- 
ference of the tract deſcribed by the outer wheel; 


3.1416 X 4 = 12.5664, the circumference of the wheel, 
*,* 12.5664 X 5 = 62.832 by the greater, 
And 31.416 by the leſſer. | 
Multiply half the arch by half the diameters ; alſo find 
the area of a ſector; that is, any part of a circle cut through 
from the center to the circumference, 
32. The area of a ſector (ſuppoſe one of the diviſions of 
a wilderneſs) which being ſtruck from a center with a line 
30 yards long, makes the ſweep, or circular part, 62 feet, 
is required? | 
63 feet = 21 yards is half, being 10.5 yards, 
Then 10.5 x 30 = 315 yards, the anſwer. 


33. If the chord or line drawn through the two ends of 
the curve be 15 inches ſhorter than the arch line, I demand 
the ſegment; 

Firſt, 15 inches = to .416 yards. | 

Then 21 — .416 = 20.583, which + 2 = 10.2916. 

30 X 30 = oo. 

The J 10.2918 105.9184 


4/794.c816 = 28.18, perpendicular. 
Then 10.2916 X 28.18 = 290.019 18, area of the triangle. 
. 315 — 1290.01916 = 24.98, the anſwer, 


An ellipſe, or oval, is meaſured, by multiplying the product 
of the long and ſhort axes by. 7854, as in the circle, and 
this will give the ſuperficial content, 


34. The ellipſe in Groſyenor-ſquare meaſures 840 links 
the longeſt way, and 612 acroſs, within the rails; the walis 
are 14 inches thick ; what ground do they ſtand upon? 

Firſt, 8.40 x 66 = 554.4 

Allo 6.12 & 66 = 403.92 (ict 

mou 14% == 83 

hen 554.4 + 2.3 = 556.73 . 
Allo WET 4 : _ 2 6. 0 52 diameters of the greater. 

Then 530.73 x 406253 &. 7854 = 177637. 66 

And 554-4.X 403 92 x .7954 == 175877. 17 


Area covered by the wall - - = 1700-49 ſquare it. 
93 3840 
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. 4840 K 9 = 42560) 175877. 1 acres, 6 perches 
as b. = 435 ) 175877.17 (4 acres, 6 p , 


The dimenſions of all ſimilar figures are in proportion to 
their areas, as the ſquares of their reſpective ſides ; et contra. 


35. If a round pillar, 7 inches over, has 4 feet of ſtone 


in it; of what diameter is the column, of equal length, that 
meaſures ten times as much? | 


4 X 10 = 40 feet. 
4 feet:49 : : 40 feet: 490. 
4490 = 22.136 inches. Q. E. F. 
36. A pipe of ſix inches bore will be 3 hours in running 
off a certain quantity of water; in what time will 4 pipes, 
each 3 inches bore, be in diſcharging double the quantity ? 


6x6= 36; alſo 3X3x4X2 = 72. 
„ 36 3: : 72: 6. Q. E. F. 


37. A yard of rope ꝙ inches round weighs, ſuppoſe 22 lb. 
what will a fathom of that weigh, which meaſures a foot 
round ? 

9X9 =81; alſo 12x 12 X 2 = 288. 
31: 22: : 88: 783. Q E. F. 

38. If 20 feet of iron-railing ſhall weigh half a ton, when 
the bars are an inch and quarter ſquare; what will 50 feet 
of ditto come to, at 35d. per pound, the bars being but + of 
an inch ſquare ? 

1.25 X 1.25 X 20 = 31.25. 
3 =.875 X «+875 Xx 50 = 38.28125. 
As 31.25 : 1120 : : 38.28125 : 1372. 


3011372 
417 2 
2 17 2 


L 20 — 2, the anſwer, 


39. A looking-glaſs is 16 inches by , and contains a foot 
of glaſs; what will the content of the plate be, that has 
twice the length, and three times the breadth ? 

2 Xx 16 = 32; and 3X9 = 27. 
Then 32 & 27 = 86 ſquare inches. 
. 144) 864 (6 _ feet, the anſwer, 


P3. 40. A 
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40. A ſack that holds three buſhels of corn is 227 inches 
broad, when empty; what would the ſack contain, that, 
being of the ſame length, had twice its circumference, or 
twice its breadth ? 


TAS SY 131 &— 506. 25; alſo 345 X44= _ 
506.25 : 3 buſh. :: 2025 : 12 buth. Q E 


41. My plumber has ſet me up a eiern, and his ſhop- 
bock being burnt, he has no means of bringing in the 
charge, and I do not chuſe to take it down to have it 
weighed ; but by meaſure he finds it contains 64 ſquare feet 
W. that it was + of an incn preciſely in thickneſs. Lead 
was then wrought at 210. per fodder. Let the accomptant, 
from theſe items, make out the poor man's bill; confider- 


inz farther, that 4 OZ. Ft is the weight of a cubic inch of 
lead. 


Firſt, 64.3 Xx 144 = 9259.2 ſquare inches. 
Allo 9259.2 X .375= 3472.2 ſolid inches. 
And 3472.2 X 4.36 1515 1.418 ounces. 
Like iſe 15751. 413 oz. 8. 455 cwt. 


.,* 19-5 Cwt.: 21h: 8.455 9.10533, 
of #7 via 91. 28. 13d, 
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3 
MEASUREMENT ff SOLIDS. 


ULTIPLUEY the? area by the depth, to find the 
ſolidity of uniform bodies, or ſuch as are equal from 
top to bottom. 


1. What is the difference of a ſolid half foot, and half 
& foot ſolid 2 


Firſt, 6x bX 6 = 216, coli inches in D foot ſolid. 
And 2) 1725 (864, f ſolid inchts in £ a folid foot. 
'.* 216) $64 (4 times as much a5 the firſt, 


3. What 


Chap. VII. MeasuREMENT of SOLIDS. 583 


2. What is the proportion, in point of ſpace, between a 
room 25 feet long, 20 feet 2 inches broad, 14 feet high, 
and two others of juſt half the dimenſions ? 


FE Fo. bo F. I. 
Firſt, 25 6 X 20 2 X 14 == 7899-0 
Alſo 12 9X 10 1 X X 2 = 1799 10 6, which 
is evidently juſt + of the firſt, 


Another room is 17 feet 7 inches long within, 13 feet 
10 inches broad, and g fect 6 inches high; it has a chimne 
carried up ſtraight in the aun, the plan whereof is juſt half 
of 5 feet 6 inches, by 4 feet 2: the queſtion is, how many 
cubic feet of air the ſame will contain, allowing the content 
of the tire-place and windows at jour ſolid yards? 


F. I. F. I. P. I. 1 
Firſt, 17 / * 13 10 X 9 6 = 2310 8 11 
ß $0810: -:3 


— — 


| Rem. 2201 10 8 
And 4x 17 — 1098 


» 


— 


Anſwer, feet 2309 105 inches. 


4. A ſhip's hold is 112 feet 6 inches long, 32 broad, and 
5 feet 6 inches deep; how many bales of goods, 3 feet 4 
inches long, 2 feet 4 inches broad, and 3 feet deep, may be 
ſtowed therein, leaving a gang-way the whole length of 4 
feet and © broad? 


Firſt | 112.5 X 32 X 5.5 = 19800 
Gang-way 112.5 X 4.5 X 55 = 2784-375 
Remaining capacity 17015.625 
Alſo 3.3 & 3.3 K 3 = $35 — 
And 157015 625 = 170153 = 2. 


2220 136125 /408275 
= 3 8 500 


= 7297725 the anſwer, 


Pp4 5.1 
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5. I want a reQtangular ciſtern, that, at 16 lb. to the foot 
ſquare, ſhall weigh juſt a fodder of lead; it muſt be 8 feet 
long, and 41 over; how many hogſheads, wine meaſure, 
will this contain, taking it at + of an inch ſrom the top: 


A fodder of lead weighs 19% cwt. = 2184. lb. 
16) 2184 (136.5 {quare feet. 
Then 8 X 4.25 = 34, area of the bottom. 
Alſo 136.5 — 34 = 102.5, ſides and ends. 
8 +83 +8.5 = 24.5, round. 
24 5) 102:5 (4.183073 feet = 50. 204 inches deep. 
8 feet = 96 inches, and 41 feet = 51 inches. 
Allo 50.204 . 75 49.454. 
Then 96 Xx 51 X 40.434 = 242126.784 cubic inches. 
282) 242126 (858 gal. = 16 hds. 42 gal. the anſwer, 


6. A log of timber is 18 feet 6 inches long, 28 inches 
broad, and 14 thick, die ſquare all through; now, if 2 ſolid 
feet and 4 be {awed off the end, how long will the piece then 
be? 

Firſt, 18 inches = 1.5; alſo 14 inches = 1.16. 
1.5 X I. 16 2 1.75) 2.5 (1.42857, length of the piece cut off, 
Then 18.5 — 1.42857 = 17.07143 feet, the anſwer. 


7, The ſolid content of a ſquare ſtone is found to be 
12559 feet, its length is 8 feet 6 inches; what is the area of 


one end, and what the. depth, if the breadth aſſigned be 
20+ inches? 


Length 8.5) 126.25 (14.853 feet = 2138.8234 inches, 


area ot an end. 


38.5) 2138 8234 (55.55 inches deep, the anſwer. 


3. The dimenſions of the circular Wincheſter buſhe! are 
18: inches over, and 8 inches deep; how many quarters of 
rain then will the ſquare bin hold, that meaſures 7 feet 10 
long, 2 fect 10 broad, and 4 feet 2 deep within? 

Firſt, 18.5 X 18.5 K 7854 = 208.80315. 

Then 268.80315 x B = 215c.4, cubic inches in a buſhel. 

Alſo 7 ſt. 10 in. = 94 in. 3 ft. 10 in = 46 in. and 4 it. 
2 in. = 50 inches. | 

Then 94 X 46 X 50 = 216209 Cubic inches, content of 
the bin. | 

2155.4) 216220.0 (109 buſh 2 pecks = 12 qr2. 4 buſh. 
2 peceks. . E. F. | 


9. Taking 
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9. Taking the dimenſions of the buſhel, as above, what 
muſt the diameter of the circular meaſure be, which at 12 
inches deep will hold 9g buſhels of ſea-coal ſtruck ? 


Firſt, 2150.4 X 9 = 193536 inches, the content. 
Then 12) 19353-6 (1612.8, area of the circle. 
Alſo .7854) 1612.8000 (2053 47. 


. 4/2053.47 = 45-3 inches. Q. E. F. 


10. A priſm of two equal baſes, and fix equal ſides, that 
meaſures 28 inches acroſs the center, from corner to corner; 


the ſuperficial and the ſolid content is required, taking the 
length at 134 inches? 


Radius 14 X 14 = 196; alſo 7 X 7 = 49+ 
Then 1906 — 49 = 147. 
Alſo 147 = 12.1243557, perpendicular, 

Then 12.1243557 X7 = 84.8705, area of one triangle. 
Alſo 84.8705 X 6 = 509.223, area of the bale, 
And 14 X 6 x 134 == 11256. 

Other baſe = 509.223 


Area of the priſm : 12274.446 inches. 
1 * .* 1296) 12274 (9 yards, 4 feet, 34 inches, its area, Q. 
„F. 
Again, 509.223 X 134 == 68235. 88 ſolid inches, 
*,* 1728) 68235 (39 ſolid feet, 843 cubic inches. Q. E. F. 


11. I have a rolling- ſtone, 44 inches in circumference, 
and am to cut off three cubic feet from one end ; where- 
abouts muſt the ſection be made? | 

Firſt, 3 cubic feet = 5184 cubic inches. 
If the circumference be 44, the diameter is 14. 
Then 22 X 7 = 154, area of an end. 
* 154) 5184 (33.60 inches, the anſwer, 


12. I would have a ſyringe, an inch and + in the bore, to 
hold a pint, wine meaſure, of any fluid ; what muſt the 
ws of the piſton ſuillicient to make an injection with it, 

e! | ; 


Firſt, 1,25 x 1.25 X .7854 = 1.2271875, area of the 
circle, 


In a pint are 28.875 cubic inches. 
„ 1.2271875) 28.87 5000 (23.5294 inches. the 2 
13. 
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13. I wovld have a cubic bin made capable of receiving 
juſt 137 quarters of wheat, Winchsſter meaſure ; 3 what will 
be the length of one of its ſides ! 


In a buſhel are 2150.4 cubic inches. 
Then n 2150 4XB x 13 5 2232243 2 cubic in, KY qrs. 
. 232243. 2 1. 4673 inches. Q. E. 


14. A Bath "WAY 20 inches long, 15 over, and 8 deep, 
weighs 220 lb. now many cubic fegt thereof will freight a 
ſhip of 290 tons? 


Firſt, 20X 15X8 = 2400 cubic inches. 
Allo 2400 inches: 220 Ib. : : 1728: 158.4. 
Allo 290 tons = b49600 pounds. 
. 153.4) 649600.0 (4101 ſeet, the anſwer. 


15. The common way of meaſuring timber being to girt 
a round ſtraicht tree in the middle, and to take 4 of the girt 
for the fide of a {qQuare, equal to the ar-a ot the ſection 
there; if this be not conſideted in the price appointed, pray 
on which lide lies the advantage? 


A piece of timber a foot long, and 4 feet round, is a foot 
cuſtomary meaſure. 

Alſo if a circle be 4. feet round, 3.1416) 4 (1.2732 dia- 
meter. 

And a circular piece of timber 1 foot in length will con- 
tain 1.2722 feet. 

5 12731 * 3e, the feet in a load, is 63 66. 

80 that, in a load of timber, there is gained by the buyer 

ncary feet. 

The circumſcribing cylinder i is in proportion to its greateſt 
inſcribed glove, and cone of the fame bale, and perpendicular 
altitude, as 3, 2, and 1. 

Therefore the cube of the diameter of any cylinder, of 
equa] /:eight and breadth, multiplied by . 79 54, the arc? 
of a circle, whole diameter is I, will be the 1% dity. 

The cube of the diameter of a globe, multipled by 
7854. VIZ. . 5236, gives its ſolid content. 

And the ſaid cube, multiplied by 5 of . 5236, or. 2618, 
gives the ſolidity of any cone, whole breadth and height are 


of 


— +3 
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Alfo tir ſuperficial content may be found, by conſider- 
ing the cylinder as a tquare ſurface, multiplying the height 
by the circumference, and adding a double area for the two 
baſes; the globe, as a rectangle of the diameter and circum- 
ſerence; and the cone as a triangle, whoſe baſe is the circuit, 
and perpendicular the ſlope height, adding the area of the 
baſe. 

16. The ſolid content of a globe 20 inches in diameter; 
a cylinder of the ſame diameter, 20 inches long; and a cone 
20 inches diameter at the baſe, and 20 inches high, are ſe- 
verally required ; and allo what they will coſt painting, at 
8d. a yard! 

cub. inches, 
7854 = 6283.2, cylinder's 
20 X 20 X 20 1 5236 = 4100.8, globe's | condi 
2018 = 2004.4, cone's 
Alſo 20 X 3.1416 = 62.532, circumfe:ence. 
Then 62.832 x i0 = 628.32, arca of the two baſes, 
And C2.532 X 20 == 1256.64. 


Cylinders 188 96, ſuperficial content. 
Again, 62.832 K 20 = 125% 64, ditto ot the globe. 
0 5. 24, ditto of the cone. 


4:50.84, ſum of their areas. 


Alſo 420 X 20 = 420 
And 10 Xx 10 = 109 


// 500 = 22431614, ſlope height of the 
31.416 X 22 31614 = 701.98385 cone, 


Arca of the baſe — —_ 314. 6 


Area of the cone, as above 1015-24285 


As 1266: 8d. :: 4156.84 : 25.6 = 25. 17d. the anſw. 

17. Our fatellite, the moon, is a globe in diameter 2170 
miles; | require how many quarters of wheat ſhe would con- 
tain, if hollow, 21504, ſolid inches being the buſhel; and 
how much yard-wide ſtuff would make her a waiſtcoat, was 
ſhe to be cloathed ? 

Firſt, 2170 X 2170 X 2170 &. 5236 = 5350308686.8, 
ſolid miles in the moon. | Its 
Then 
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Then 1760 X 1769 N 1760 = 545177600, ſeiid yards 


in a mile, 

Alſo 5360 308686.8 X 5451776000 = 2916868449128. 
7756800, ſolid yards in the moon. 

In a ſolid yard are 46656 cubic inches. 

29163634491287756800 x 40056 = 130089414 3525521. 
-5812600000 10119 inches. 

17203-2) 1300894143025521581260800.0 (7910703494. 
—84.70144000 quarters of wheat the moon would hold, if 
hollow. Q. EY F. 


Again, 2170 X 3.1416 = 6817.272, circumference of 
the moon. | 
Alſo 6817.272 X 2170 = 14793480. 25 ſquare miles, 
1760 X 1760 = 3097600 ſquare yards in a ſquare mile, 
Then 14793480. 24 & 307000 = 45824284.391424 ſquare 
yards, Q. E. F. 


18. Suppoſing the atmoſphere, or body of the air and 
vapours, ſurrounds the globe of the earth and ſea to 60 miles 
above the ſurface, and the earth is 7970 miles in diameter; 
how many cubic yards of air then hang about and tevolve 
along with this planet ? 


Firſt, 7970 + 120 = 8090, diameter of the earth and 
atmoſphere. 

Then 79% x 7970 X'7970 X . 5236 265078589622.8, 
ſolid miles in the globe of the earth. 

Alto 8290 X Bogo x 8099 X. 5236 3772331775444. 
miles ſolid in the earth and atmoſphere, | 

And 2772.33177544-4 — 205078559622.8 = 12154617- 
921.6, ſolid miles in the atmoſphere. 


Allo 12154017921.6 x 545177600 = 6626425427414» 


- 6761600, ſolid yards in the atmoſphere, Q. E. F. 


19. A gent! eman bargaineth with a maſon for a piece of 
marble in the form of a tetracdron, on which he intends 
to have four fun-dials; the fide of each triangle is 2! feet, 
or 30 inches; J demand its value, at 2d. a ſolid inch, and 
what it will colt poliſhing, at 1s. 3d. per foot ſuperficial ! 

Firſt, 30 X 39 = 900; alſo 15 x 15 X 15 =225- 
Then 900 — 225 = 075; allo 4/675 = 25.98, perpen- 
eicular of cach triangle. 


Again, 
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Again, 25.98 X 25.98 == 674 9604 ; alſo 12.9 X 12.99 
— 168.7401 

Then 674.9604 — 168.7401 = 506.2203. 

506.2203 = 22.4993, perpendicular of the tetraedron. 


Then 25.98 x = ==389.7, area of a triangle. 
And 389.7 X 4 = 1558.8 inches = 10.825 ſquare feet. 
Then 389.7 * 2 = 2922.659103 inches. 


„ . 
Anſwer, the marble comes to- 24 7 1 
And polithing to — 13 6} 


In all, L 25 — 72 


To find the ſolidity of a pyramid, or cone: multiply the 
area of the baſe by + of its perpendicular altitude. 


20. A ſquare pyramid, whoſe ſides at the baſe meaſure 
' 20 inches a- piece, and is 21 feet high by the flope in the | 
middle of each fide of thebaſe, is to be fold at 7s, per | 
ſolid foot; and if the poliſhing the ſurface of the ſides will 
be 8 d. per foot more, I would know the coſt of this ſtone 
when finiſhed ; | 
Firſt, 21X21 = 441; allo 1.25 X 1.25 = 1.5625. | 
Then 441 — 1.5025 439.4375. | | 
439.4375 = 20.9627, perpendicular height. | | 
Alſo 2.5 X25 = 6.25, area of the bale, | 
Then 2) 2096 276 (6.9876, nearly. 
And 6.25 x 6.9876 = 43-6725 ſolid ſcet. 
Then 21 & 1.25 . 25, area of one triangular fide, 
Alſo 26.25 X 4 = 105, area of the lides. 


„ 
Anſwer, at 7s. per ſolid foot. - 15 5 8; 
And poliſhing, at 8 d. per foot - 3 10 — 

£ 18 15 ge 


When figures run uniformly taper, but not to a point, 
they are to be conſidered as 5 or portions of the 
cone or pyramid; by ſuppoſing, therefore, what is wanting 
to make the figure entire, and then deducting the part cut 
off, we find the ſolidity of the part propoſed. 

| In 
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In order to complete the cone, uſe this analogy ; as half 
the difference of the top and bottom are to the depth, ſo is 
halt the greater diameter to the altitude of the whole cone, 

Or elſe, to the areas of the top and bottom add the ſquare 
roots of the products of thoſe areas, and this multiply by 
+ of the keight of the fruſtum for the ſolidity. 


21. A round maſh- vat meaſures at the top 72 inches over, 
within, at the bottom 54, the perpendicular depth being 
42 inches, the content in ale-gallens is required? 


As q: 42: : 36: 168. 
7 2 X 72 X +7854 = 4071. 5130, area of the top of the tun, 


Ich 2 56 . 7, altitude of the cone. 


3 | 

Alſo 54 Xx 54 X +7854 2290. 2264, area of its bottom, 

168 — 42 = 120, which "= = 42, altitude of the piece 
Wanting. 


Then 4071. 5130 x 56 2288004. 7616, the whole pyramid, 
Alſo 2290.220604 x 42 = 96159.5088, piece wanting. 


131815.2528 cubic inches. 


282) 131875. (407 gallons 3. r pints, the anſwer, 
Or, 


4071.511360 + 229.2264 = 6301.74, ſum of the areas. 
Alſo 407 1.5 1350 X 2290 2264 = 9324037. 9340. 
And 4/9324097.634h = 2053.9252. 
Then 6361.74 + 3053-9352 = 9415 3752. 


4.2 » - 
. 0415-3752 X — = 13i315.2528, Cub. in. as before. 


22. The ſhaft of a round pillar, 16 inches in diameter at 

the top, is about eight of the bottom diameters in height, 

| 2 whereof is truly cylindrical, and the other 7 ſwelling ; 

but we will ſu;>cic it tapers ſtrait ; and that it is 3 leis at 

top than at bottom; the price of the ſtone and workmanſhip 

is ſought, at 38. 6 d. per cubic foot; and ſarther, the 
ſu;erficial content, including both ends ? 


v1 
Wi - 
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5) 16, top diameter 


＋ 3-2 | $ 


19 2, bottom diameter. 
* 8 


3) 153.6, height. 
51.2, Cylindrical, 


102.4, a conical fruſt um. 


Firſt, 19.2 X 19.2 * 78 4 289.5259855. area of the greater. 
Alſo 16 X 16 4.7854 201. 0264, arca of the lefler baſe. 


Sum of the areas 490 58838 5 


Then 289.526 * 201.0264 —= 58212.7924. 
58212.7924 = 241.273. 
Then 490.588 + 241.273 731.861. 


I 2.4 


- = 24980. 84 546, conical fruſt. | 


% 731.861 Xð 
And 201.0624 Xx 51.2 = 10294-39455, cylinder 


'$31p119 


Solid content of pillar-=,,35275:25034 inches, 


Then 1728) 35275-25 (20.414 ſolid feet. 
Anſwer, 3l. 118. 5; d. coſt, at 3s. 6d. per foot. 
16 X 3-1416 = 502650, circum, of the cylinder, 
19.2 X 3.1416 = 60.3187, circum. of the baſe, 


2) 110.5843 (55-29215, 
Then = ——= 1.6; allo1.6x 1.6 = 2.56 


Alſo 102.4 x 102.4 = 10485.76 


10483.32 
\/10488.32 = 102.412.4125, lope height. 
Then 102.4125 x 55-2926 = 5662.6534, conical ſuperf. 
Alſo 51.2 X 50. 2656 =2573.59d7, cylinder. 
289.526, bottom area, 
201.0924, top area. 


8726.8405 


—— —— 


Superficial content 8720.84 inches = 60.8 feet. Q. E. F. 
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23. A ſtick of ſquare timber tapers ſtraight; the ſide at 
the greater end is 19+ inches, at the leſs 134 inches; the 
length 16 feet 6 inches; the value, at 28. 6d. per foot ſolid, 
is demanded ? 


Firſt, 195 — 135 = 6, difference of the ſides, 
3) 36 (12, the third partof the ſquareof that difference, 
Alſo 16 feet 6 inches = 198 inches, the length, 


Then 19.5X 13.5 ＋ 12 „ 198 = 5449.5 cubic inches = 
31.539 feet. | | 

. 31-539 * 1.25 = 3-942375 = 31. 18s. 10 d. the 
anſwer, We 


To meaſure a common caſk : find the areas at head and 
bung; add + of the leſs, and 4 of the greater, for a mean 
area; this multiplied by the length of the ca{k is its ſolidity 
in inches which reduce. Or, te double the ſquate of the 
bung diameter, add the ſquare of the head; then multiply by 
the length of the caſk, and divide by 1077.24. for beer, or 
by 882.42 for wine gallons, 


24. What quantity of brandy will tle diſtillers tun con- 
tain, that meaſures 40 inches within at the head, 52 at bung, 
and is 100 inches long; and how many barrels of London 
ale would fill it? 

Firſt, 40 X 40 X .7854 = 1256.64. 
Allo 52X 52 X .7854 = 2123.7216. 
1256.64. 


Then = 418.88; allo 2123.7216 — =1415.$144, 


Then 1415.8 144 . 418.88 = 1834.6944. 
1834. 6944 X 100 183409. 44 cubic inches, the content. 
Alſo 231) 183469.44 ( = 794 gallons of brandy. 

And 282) 183469 44 { = 650- gallons = 20 barrels, 
101 pallons of London ale. Q. E. F. 


25. The famous tun of Heidelburgh. that being here: o- 
fore annually repleniſhed with Rheniſh, had in it ſome wine 
that was many ages old, before the French demoliſhed it in 
the late war: it was 31 feet in length, and 21 feet in diame- 
ter, and pretty nearly cylindrical ; pray how many tuns i 
wine would the ſame contain ? TR 


Firſt, 21x21X.7854 = 346.3614, area of one end. 
Then 245.3614 X 31 = 107 3742034 ſolid feet. * 
2 
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Alſo 10737-2034 X 1728 = 18553887.4752 cubic inches. 
231) 18352887 = 80319. par = 318 tuns, 183.8 

gallons, the anſwers 

SECT. III. 

MISCELLANEOUSQUESTIONS. 


I. Detachment of four regiments conſiſted of 4600 men z 
Col. A's regiment exceeded Col. B's by 33, Col C's 


by 95 men, and Col. D's by 200 men, how many men were 
in each regiment ; 


4600 

33 

95 

200 
a 22 . — 
_ Jy - 9 S 
1232 — 95 =1137 ſ Colonel C's 
1232 —200 = 1032 D's 


2. There are 8000 men in gatriſon beſieged, whoſe daily 
allowance is 24 ounces of bread for 7 weeks ; but the go- 
vernor finding the ſiege is likely to continue a longer tirhe 
who can hold out 14 weeks at leaſt, though he has by this 
time loſt 1500 of his men, whereby he finds himſelf obliged 
to ſhorten that allowance of proviſions; how much bread 
muſt each man's daily allowance be reduced to ? 


Recip, 7 weeks : 24 ounces : : 14 weeks: 12 ounces: 
Then 8000 — 1500 a= 6590 men left. 
Recip. 8000 men: 12 0Z. : : 6500 : 1442. Q: E. F. 


3. Required to find the leaſt three whole numbers, ſo 
that } of one, of another, and 7; of a third, ſhall be 
equal ? | IS 

- Firſt, taking + and A. | 
Then 3 X 14 = 42; alſo 5 x8 = 4% 
And 1: :: 42: 40. 
Qq Then 
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Then taking r and %; then 5 X 20 = 100, and 7 x 
142 8. : | | , 
W Alſo : 2: : 100: 98. 
And 98: 42: : 100: 42% 
*,* 40.42 and 427 are numbers in the ſhe ratio, which 
* 7 gives 280,294, and 300, whole numbers; theſe num- 
bers — 2, gives 140, 147, and 150, the leaſt whole numbers, 


For 280 > © - Alſo 140 X 3 
294 X 4; ( 105. 147 X = 521. 
300 X 2 150 X 8 


4. An uſurer dying, had left the whole ſum of his fortune 
to be diſpoſed of in the following manner: To AZ, to B,, 
to C r, to D 2, to Es, and to F; which ſums being 
all paid, the remainder he ordered to be paid to C, which 


was 8001. Quere the uſurer's whole ſum, and what each 
had to their ſnare? 


0 AR, e 
5 200% 10 200 8 20 20 200” an” 
I 2 . 5 2 6 : 
= XY and — =— their ſum being 124 —= 22. 
ES 50 200 200 25 


2— 2 = — = 800l. 
8 


2 : 800 :: 25 : 100001. whole eſtate, 
80 : 4000, A's.. 
00 : 3000, B's. 
$0 .. 125 : 1250, C's + 800 = 2050. 
200 : 10000 : : 115 wh 21 5 
I "6. : 250, E.. 
. 


5. A worthleſs miſer, as I'm told, 
Had hoarded up vaſt ſtore of gold, 
Large ſums put out to uſury, 
Till aged fourſcore years and three, 
When death depriv'd him of his pelf, 
And took him from his ſecond ſelf; 
Of wives it happen'd he had three, 
Three ſons, and daughters two had he; 
His third wife did ſurvive him ſtill, 
But mark the tenor of his will: 
Of ruſty gold, ten thouſand pound 
Was in this miſer's coffers found; 3 
ac 
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Each ſon muſt be paid down in ſtore, 


Each daughter's fortune three times o'er ; 
Each daughter's, as the will was made, 
Muſt twice the widow's part be paid: 
Now the old miſer's in his grave, "Ms 
Tell me the fortune each muſt have? 


1 widow 1 ſhare, 2 daughters 4 ſhares, and 3 ſons 
18 ſhares; 1 + 4 + 1g = 23, diviſor for the widow's part, 
Lon t 


„ 8. d. qrs. 
23) 10000 (434 15 7 3 widow's part. 
X 2 


12 869 11 3 2175 each daughter's part. 
© BY 


o 
2 * 


2608 13 10 323, each ſon's part. 


— 


— 


6. A ſtone, weighing 40 pounds, is by accident broke 
into four pieces, by Which may be weighed any quantity or 
number of pounds, from 1 to 40: Quere, the weight of 
each piece? | 


A general RuLE for the folutin of QUEsS TloNs of this 


nature. 


To double the firſt or leaſt weight, which always con- 
tains one pound; add 1, and it gives the ſecond weight: 
again, to double the ſum of theſe two weights, add 1, it 
produces the third weight; and again, to double the ſum 
of theſe three weights, add 1, and we ſhall have the fourth 
weight. 3 
| Thus 1 1b. = firſt or leaſt weight. 

Then will 2 + t = 3= next leaſt weight. 

Alſo z3++ 1x2 +1=g = third, 
And 1x 2+ 1 =27 = the fourth. 
The KE. +38 viz. 1 3 ＋ 9 + 27 = 40. 


7. A lovely pair, delight of human race, 
Collateral thus their ſprightly lineage trace; 
A thouſand years are fince their ancieat ſtem, | 
Which branching forth, ſupply'd the branch to them; 
Fach male and female, as by what appears, 
Liv'd to the age of threeſcore and ten years; 
And each fair female brought forth children ſeven, 
Ia ſeven ſucceſſtve years the gifts of heay'n ; 


Qu q 2 ; From 
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From twenty-one to twenty-ſeven of age, 

A boy and girl each year by turns engage; x 

The teeming mother views them with a ſmile, 

Their pleaſing innocence her cares beguile ; 

No jealouſies the parents joys moleſt, 

But each fond couple is with virtue bleſt. 

Happy for thoſe, who, to no vices blind, 

Can virtue chooſe, and ſuch relations find. 

To what amount did all this kindred thrive, 

How many dead, of each ſex what alive ? 

And of the living, let it next be told, 

How many virgins but juſt twenty old ? 
Firſt 70) 1000 (14 generations. 

Then if in 70 years 1 woman be increaſed to 3, in 70 
more (viz. 140) 3 will be increaſed to g; alſo, in 70 more 
(viz. 210} 9 will become twenty ſeven. 

The number of women after 1000 years, will be 32 
4782969. 

And the number of perſons, men and women, then living, 
will be 7 x 3, or 7 X 31 = 11160261. 

Laſtly, ſuppoſing an equal number of all ages to be 
living at that time, then 52 Xx 3'* = 1366562 women 
living under 20. 


And 33 x 3%, = 1434890, woman living under 21. 
21—20 


„ Or e X 31+ = 68328 women living between 
20 and 21. 


8. A petticoat of ſilk, 3 yards, 2 feet, and 1 inch long, and 
half a yard and 10 inches wide, is ſent me to be quilted in equal 
ſquares of four-tenths of an inch to each ſquare ſide, and 58 
ſtitches to be taken in g inches length; it is required to find 
the exact number of ſtitches the petticoat will take, and 
what 8 will come to, at 58. per thouſand ftitches ? 

irſt, ards, 2 feet, 1 inch = 1 : 
Alſo 1 1 and 10 inches 3g inches, 
Then 133 x 28 =. 3724 ſquare inches. 
And .4 Xx. 4 = +16, area of one quilted ſquare. 
16) 3724. co (2.5275 quilted ſquares in all. 

Now .4 + .4 = .8, inches of work in every ſquare. 

Alſo 23275 x .8 = 18620, inches of work in all the 
ſquares, befides 133 + 28 = 161 inches for the half border 

viz. 18620 + 161 = 18781 wrought inches. 
As q inches: 58 ſtitches: : 18781: 1210333 ſtitches. 
1000 Ritch. ; .251, : : 1210327: 3@l. 55. 2d. 172 
2. E. F. A P P E 18 
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Containing the Method of finding the Sums of certain Pro- 
greſſions, ſome Problems in Maxima and Minima, and 
the Inv:ſtigation of the Sums of certain Infinite Series. 


SECT. I. 


Of finding the ſums of any number of terms in certain pre- 
greſſions. 


PROPOSITION I. 


F O find the ſum of any given number of terms of the 
ſeries 


1 1 1 1 Re I I I 
—_— _ &c r + - + —+—, ke. 


Divide the given number of terms by the ſame more 1, 
the quotient will be the ſum required. 


The ſum of three terms will therefore be = . that of 


five ==, and that of ten = 5 &c. &c. 
PROPOSITION II. 

P To find the ſum of any given number of terms of the 

eries. 


1.34 4 3.06 48 

Multiply the number of terms more 1 by the ſame more 
23 divide unity, or 1, by twice that product, and ſubtract 
the quotient from , the remainder will be the ſum required. 


EXAMPLE, I 
Let the ſum of five terms, viz. = 127 — 


2.3.4 3:45 
1 
R 4-5-0 + 5.0.7 8 


Then 6 and — 4 1717 the ſum re 
quired. | 


Qq 3 EXAM- 


598 A N 1-2: 
EXAMPLE II. 


Let the ſum of eight terms of the above ſer ies be required, 


6 11 
ere 9 X 10 = 90, and . the ſum 


required, 


PROPOSITION Ill. 


To find the ſum of any given number of terms of the ſeries 
I I I I 
C. 

1.2.3.4 T 2:3+4-5 + 7 4.56.7 8 

Let the number of terms, added to 1, 2 and 3, reſpectively, 
be continually multiplied together; divide unity by 3 times 
that product, and ſubtract the quotient from 11s the re- 
mainder will be the ſum of the terms required. 


EXAMPLE, 


U 


Let the ſum of 20 terms of the above ſeries be ſought. 
I 


3 * 10629 


Then 21 X 22 X 23 = 10626, and — * 
21860 — 295 
573804 5313 | | 

PROPOSITION IV. 


To find the ſum of any given number of terms of the ſeries 
I | I | I I . 
1.2 3-4-5 + 2.3-4-5 © 1 3.4.56. 7 + 4.c.6.7.8 — 

Let the number of terms be increaſed by 1, 2, 3 and 4, 
reſpectively, multiply thoſe ſums continually together, divide 
unity by four times their product, and ſubtract the quotient 
from e, the remainder will be the ſum required. 


EXAMPLE. 
Let the value of 96 terms of this ſeries be ſought. 


Then 97 x 98 x 99x 100 X 4 = 3764376, and 7 — 


I 2476428 176845 | * 
1704376 © 361380090 = 15057504” . 
It may not be improper to obſerve, that the ſum of the 


ſeries 


„equal the ſum required, 


—— 


1 
1.2 


P 
1 1 1 1 
e 
1254 T 23-45 Y 3-4-5.6 T 75757 w E 
ze, © e + Togo een ee 


PROPOSITON.Y. 
To find the ſum of any number of terms of the ſeries 


F 5? Kc. or, 14419 ＋ 16 7 25 


Let 3, half the number of terms, and 4 of the ſquare of 
the ſaid number, be collected into one ſum, multiply that ſum 
by the number of terms, and the product will be the aggre- 
gate of the terms required, 


EXAMPLE I. 


Let the ſum of ſix terms of the aboveſaid ſeries be re- 
quired. 


Then = + 3 +,< Xx 6 = 91, the ſum required. 


EXAMPLE II. 


Conceive -a pyramid to be -conftituted of geometrical 
ſquare ſlabs, each a foot thick, and ſuppoſe the baſe, or 
greateſt flab, to be 20 feet ſquare, the next 19, the next 
18, the next 17, and ſo on, it is required to find the ſolid. 
content of ſuch a pyramid? 


Here — + 10 + 2 X 20 == = * 20 = 2870 feet, the 
ſolidity required, | 


PROPOSITION VI. 
To find the ſum of any number of terms of the ſeries 


11 +2 +3* + 4* + 53 &c. or, 1 + 8 27 ＋ 64+ 


1255 &c. 1 

t the number of terms more than 1 be ſquared, and mul- 
tiplied by the ſquare of the number of terms; + of this 
product will be the ſum required. 


24 4 EXA M- 


— K — - 


8 X 10% 159000 
—— — 


-. 
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EXAMPLE. 
Let the value of 8 terms of this ſeries be required. 


Then g x 9 x 64 = 5184, and _ = 1296, the yalue 
ſought. 


PROPOSITION VE. 


To find the ſum of any number of terms of the ſeries 

338 3* + 4* + 5“ &c. or, 1 + 16 + 81+ 256 + 
25 &c. 

* 4 of the biquadrate, Z of the cube, and 4 of the 
ſquare of the number of terms, be collected into one ſum, 
from which ſubtract Fw; multiply the remainder by the 
number of terms, and the product will be the ſum required. 


EXAMPLE, 
+ 
Let the value of eight terms be required : then —+= 


| 8* 22806 22 190 I 263160 
TL Wn. nn 


the ſum required. 


PROPOSITION VIII. 


To find the ſum of any number of terms of the ſeries 
15 +£B +JÞ + 4 + 55 &c. or, 1 + 32 + 162 + 512 
++ 1250 &c. | 

Let 8 of the biquadrate, g the cube, and the of ſquare 
of the number of terms, be collected into one ſum, from 
which ſubtract ; multiply the remainder by the ſquare of 


the number of terms, and the product will be the ſum of 
terms required. N 


EXAMPLE. 
10+ 


| 1 . 103 
Let che ſum of 10 terms be required : then +7 4 


; 159600... 6 15899409 
EL ee and EEE Do 09 = 


=. 220825, the value required, 


SECT. 
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SECT. K. 


A Cullection of PrRopLEMs concerning the Maxima and 
Minima of Quantities, 


PROBLEM I. 


GIVEN the poſition of the points D and C, in reſpect to 
the 82 right line AB, to find the point P, ſo that 


DP -+ PC ſhall be a minimum. 
BC x AB D 
0 — == BP 
THEOREM ITS B NJ c 
when DP + PC is leaſt poſſible. LS : 
EXAMPLE. LN 
Let AB 50, AD = 40, and A oo 


BC = 30, required PB in the above circumſtances ? 
o x 5” 
Ten 8736 = 2 = 21. 42857 PB, and therefore 
AP = 28.557143. 


PROBLEM II. 


Through the given Point P, placed within the right angle 
CAB, to draw the ſhorteſt line (CB) poſſible. 


1 AD x ÞD [# = C| 
B, where DP is perpendicular | * 
to AB. P 

EX AMP L E. 


ks, 
Suppoſe AD = 10, DP =8, A +>. — 
required the politics: of the: Nas B 
CB when a minimum ? 


Then 10 x 64 = 640, whoſe cube root is 8.618 nearly 
z= DB, from which the poſition of the line is determined. 


PROBLEM III. 
Two right lines AC and AB, making the given angle A 


jt is required to cut off a given area ACB with the ſhorte 
line (CB) poſſible ? | 


THEOREM. 


Z 
| 
1 
| 


nn 


THEOREM, 1.4142 X AL — 


AB = AC, where 4 = the given area, 
and s = the natural ſine of the given an- 
gle A. 

EXAMPLE. 


Let the angle A be = 545 20', to find 
the length of the ſhorteſt ſence BC, fo as to inclofe juſt 50 
acres. 

Then will 5s = 812423 to radius x, and a = 500 ſquare 


chains. Thardars/ 125 27 X. 1.4142 = 35.09216 = 


AB = AC; wherefore, by Trigonometry, 

As fine / B - = 0629 50“ Co-ar, 0.050765 

To log. of AC = 28 35 07 1.544934 

So is fine 1 54 20 9 909782 

Jo log. of BC - - 31 02 chains 1. 505481 required, 


PROBLEM IV. 


Of all the p e. AFBDE of a given ſolidity, to find 
that of the leaſt ſuperficies, excluding the ſquare baſe ABD E. 
THEOREM. Height CF Hi? 


22 folidity|3 


T And AB 
— BD = DE —= EA = 
3 x ſolidity 
CF 


EXAMPLE. 


To find the dimenſions of A 
a ſquare pyramid, made with the leaſt ſurface, to contain 


juſt one malt buſhel, or 21 50. 4 cubic inches, 
Then — —— 2 3225.6, whoſe cube root is 14.7 5 


inches, the depth CF; and therefore 2 — —_— 436.629 


whoſe ſquare root is = — 20,89 = _ AB, 5 1 * of the We | 
baſe. 


Pn 
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PAOBLEM „. 


To determine the dimenſions of a cylinder ABCD, open 
at the top, ſo as to contain any quantity of liquor, grain, 
&c. and to have the leaſt internal ſuperficies, or, which is 
the ſame thing, to be made of the leaſt metal of a given 
thickneſs. 


— D, > O 
TukoxR EM. AB = 2 * 3.1416 "0 E 
and AD (= BC) = + AB. NS 5 
E XA M P L E. F 
2 B 


To find the dimenſions of a cy- | 
lindric buſhel, made of the leaſt quantity of metal, of a 
given thickneſs. | 


Here =o — 684.492, and 684.492]? X 2 = 17.626 


141 


inches = AB the diameter; e the depth DA =8.813 inches. 


PROBLEM VI. 


To find that fruſtum of a cone, of a given baſe and al- 
titude, which moving in direction of its axis, with its leſſer 
end againſt the parts of an homogeneous fluid, ſhall ſuffer 
the leaſt reſiſtance poſſible from 1 it. 


TRHTOREM. EAS Co 


ED + '/ ED2+ CB. 
D 8 
and by ſimilar triangles, —— 


AE: AD: : BC: FG. 
E X AMP I. E. 


Latihe bes CB = 6 
and altitude ED=8; 


| 4 l+ 8 
then, per Theorem, ws ug 2 — 29 = A; — 9 


(= EA) —8 (= ED) = 1'= Da. Therefore, 9: 1: : 6: 
+ = 5 = GF. - Whence the fruſtum CGFB is determined. 


PR O- 


faſtened at A; and let 


a tangent to the pulley P, and 


6 APP E N D 1 X. 


P R O B L E M VII. 


Let P be a pulley * freely at the end of a cord Ap, 

be a weight connected to the cord 
PW, put over the pulley P, which cord is faſtened at C 
ſo that the points A and C lie in the ſame horizontal lide 
AC. Now if the pulley and cords be ſuppoſed to have no 
weight, it is required to find in what place the pulley will 
ſettle or come to reſt ? | 


THEOREM, 
8AC* + AP Xx AP + AP. A B_c 
4AC —— 5 


AB; from which point B, if a 
perpendicular be let fall, will be 


paſs through the center of gravi- 
ty of the weight W, when that 
and the pulley come to reſt. 


EAAMPLE; 
Let AC = 10, AP = 8, required AB? 
8 x 100 + 64x 8 + 64 _ 


Then — = = 7-478 = AB re. 


PROBLEM VII. 


To find a point P, in a right line connecting the centers 
4 and h of two ſpherical bodies T and L, of given diameters 
and denſities ; at which, if a third be placed, it ſhall be the 
leaſt ſubject to their joint attraction. | 


quired. 


TreoREM. Let the quantity of matter in the body T, 


be to that in the body L, (which will always be found by 
their given diameter and denſities) as M to 1; when 


will 


A FFP E N D I; X, 6 


ith - 1 = ap, the diflance of the point P from the 


center a of the greater body T. 


EX AMP L E. 

Suppoſe the mean diſtance of the moon and earth to be 
equal to 240000 miles, and the quantity of matter in the 
earth to that in the moon, as 40 to 1; required to ſind 
where a body muſt be placed in a right line connecting their 
centers, ſo as to be the leaſt attracted by theſe two planets ? 

Firſt, 404 = 3.42 very near; and by the theorem, 
—_—_ = 185701.3 miles, the diſtance of the re- 
quired point from the earth's center ; and, conſequently, 
54298.7 miles, equal its diſtance from the moon's, 


PROBLEM IX. 


The latitude of the place and ſun's declination being 
iven, to find what time of the day the ſhadows of perpen- 
— objects move the ſloweſt. 


THEOREM. | 


From the natural fine of the given latitude ſubtrat the 
ſquare root of the difference of the ſquares of the natural 
fines of the latitude and declination; divide that remainder 
by the natural fine of the declination, and the quotient will 
be the natural fine of the ſun's altitude at the time required 
from whence the time itſelf will be readily found. 


EXAMPLE. 


At what time, on June 1oth, 1765, will the ſhadow of a 
perpendicular object move the ſloweſt at Spalding“ in Lin- 
colnſhire? Latitude 520 46 N. 1. 

The ſun's declination, on June 10, is 230 5 N. its nat. 
fine = .39207, to rad. 1. The nat. ſine of 520 46, the 
given lat. is = .796178. Then by the theorem 790178 — 
39207 = .480180522784, whoſe ſquare root is = .69295 

, 796178 — .69295 
nearly, and — = 2632897 = the natural ſine 
of 150 16 nearly, the Sun's altitude at the required time, 
whence the time itſelf is found to be 40 paſt five in the 
morning, or 20 paſt fax in the evening, very near. 


PR@- 
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PROBLEM X. 


Being the PR1zE QUESTION in the MATHEMATICAL Ma- 
| GAZINE, Numb. IV. 


Let AC and CB be 
two given inclin'd planes, 
and let the given weight 

to be ſuppoſed to deſcend 
along CB, whilſt v (be- 
ing connected by aſtring 
moving parallel to the 
planes over the pulley P) A 
aſcends along AC; it is a | 
required to determine the weight of v, ſo that its momen- 
tum, in theſe circumſtances, may be the greateſt poſſible ? 


| Method of Solution. 
Put CB=a, CA =b, and CD = c; then, per Mecha- 


nics, (a: c:: ) _ will expreſs the force with which the 
weight w tends to deſcend along the plane CB; and (6: 
:: v:) =, that of v along the plane CA ; therefore _ — 


will be as the efficacious force wherewith the weights are 


6 
accelerated : this divided by w + v, their quantity of mat- 


bew — acy 
ter, and there ariſes for their common velo- 


I N 1 oy 
city 3 which, multiplied by v, gives — ot a max- 
ba X w + v 


imum. 
In Fluxions it will be av*& + 2awvy — bwy = 0, which 
Es b + a | 
equation ſolved, gives v = —I X W. 


| COROLLARY. 
If the inclinations of the planes be equal, then will v = 


VIX = +4142 w. 


Scho- 
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$cnoLiun. || | 8 
If w = the weight of the atmoſphere, SPE upon the 
piſton in the cylinder of an engine for raiſing water by fire, 


and v = the quantity of water raiſed at one ſtroke of the 


oreat 1 then will v 22 X wo, likewiſe; or 
0 : I : .4142, when the engine en We the greateſt 
effect in d given time. * | "= n 


* 


— ll. — 
a 4 
= x 


Abe 7 uþ A 


565656506 


Ee. ME”: - r 

Of the Inveſtigation of the Sums of certain. ige 
N Series. 

I. | 


Por- . ** + ** Ke. where, 


taking the fluents v = x += += += &c. multiply each 


ſide of the laſt equation 5 5 ad Sos ariſes va = 
2 +2 5.5 T3 aG 45 


* + 1K + =+ - = &c. whole Auents 
| "YE LS 
n+1 1 ＋ 12 1 
are — — the fluent of * 8 1 or .. the fluent 
n + 1 n * 1 * 1 
1 4 1 1 RS 1 nk. n 
af Z C Eb the Auent df * 
1 + 1 I—x n ＋ 1 1 ＋ 1 
3 r 1 441 1 74 1 &e 
e R 
x*®+1 x 


But 21 83 2 X N +a Ia as 


3 3} . a +1 


3 2 2 
n +1 . 1 — 1 one Bow: "es 3 
x * * X . + to x, is = the ſum of 


the 
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Cs. ASS DES: -- P28 
the infinite ſeries * * . *. &c, 
z 2273 3 ants 


Suppoſe, now, x = I, and the — — s will become 


ITS > 3 . += += + 


e equal to 


&c. ad 1 in ſinitum. 


+ =+=+= 
10 2. 43 3 TT 4-n+5 


Therefore, taking n = o, or any poſitive integer, we can 


obtain the ſums of as many infinite ſeries's of this kind as 
we pleaſe, Thus, 


Suppoſe x o, then the ſum of the infinite ſeries, 


38 wy 0 N — Ke. will be equal 1, ar 
obſerved in Sec. 1. 


* n=1, then the _ of the infinite ſeries 


. 2 
1+E+=+ | 2 + 77 &c eee 


Taking n = 2, then the Can of the infinite ſeries 


I I 11 
. 5 2 1 in be 46 
Again, taking u 3, then the ſum of the infinite ſcrics 


4 e &c. will be = 28. 
1.5 2.6 5-9 48. 


3-7 48 
. 20 

Aſſume v = = = x = xz = xix &c. then v A 

3: 2 0432, . 9h” | 
TE a Pt &. Multiplying each fide of the laſt 
equation by , we ſhall have * 1 * ee 4 

72 * 33 „47 + 
—— —— * &c. whoſe gaents are — —the 

5 'J 7 a +1 


gueg 


r 


n ＋ 1. c n+I n+ 1 
fluent of, or = + the fluent of — X 
n + 1 n+ 1 n+ 1 
PIETY toi wh P24: of. „ +3 * 
ot 5 37 +4 Sn ＋ 7n+8 - 
n 1 . 8 er- — 
. R r 4 . 3 
7 I X*—[ 1 1 
x" SK é tox — . Therefore the fluent of 
n+ 1 8 8 n — 2 1 —4 
2 — i:! 2 — 8 
n —— 1 XZ mm; n 1 A — 2 24 
3 TI of. 1 
. tox -I; conſequently. — <b> EC. 4 
I u -I u 
„2 3 
* - 


: . to x is = the ſum of the infinite ſeries 


234 Gs ˙ 21 
# +2 3. u 4 $6 7.n+8 | 
k1 = 1; then will - 4 8 85 3 
Taking x go pt 1 83 
.. „to 1 = the ſum of the (infinite ſeries I _— 4+ 
1.2 ＋2 
I I | 
+ 


= Kc. where x may be any number in 
3-n+4 5 + 8 
this progretion, 1, 3, 5, 7, 9, &c. 


Supp Sx I, W the __ of the infinite ſeries 

I 
E 1 _—+ 5 —_— 5 77 
* des 123. N the N 1 the infinite ſeries 


Tt hn + > „c. will be = 5. 
7.11 Q.1I 


+ 1 a = 5 hen he ſum 6 the infinite ſeries 


* 1 
e „&, will be = 338. 
1.7 3-9 93-11 2 * I 


Aya faking = =.79 9 25 the fag of the infinite ſeries 


5 8 * * 8 * &c. will be er- 


S as RY al, 
And in ths, by taking u = , Ii, 13, &c. 


agrecable to what is above ſpecified, the reader may ſum 
as many ſeries of this kind as he pleaſes. Moreover, if 
we aſſume other values of v, we can, with equal facility ex- 
tend this method much further. 


R r | The 


by &c, will be = . 


— — — 22 


610 „FC) M0 D--F-:8 


gr + 


x5 
ue ſum of the infinite feries * — * 3 += 
3 


4 
& c. 


(Sthe fluent * „or that circular arc whoſe rad. is uni- 
K. ' 


ty, and tangent 4 being given 0 find the ſum of the 
infinite leren £3: a EBT „Ke. 
. 3.4 3 78 
B5⁵ multi; plying each fi.le of the given equation by x, we 
Mall have yi = — 33% IN hes — —,&c,W hole fluents 


4 
are xy — the fluent of 4 + — 
3.2 $4 - $0 J-8*.$610 
To * * v * 
— &. But yj = ———, whoſe fluent is the hyp. log. of 
1 + Xx 


a/ 1 + xx. Therefore xy — the 1. log. of 1 Ln Xa = 


7 8 1 
* x+ 6 ST x19 
1.2 3.4 5.0 7•8 9.10 X 
— — * x3 x3 x7 
yp. log. of Ii ＋ AX X — — — — 2 &e. 
45 4.34 53.6 5.8 
2. E. F. 
C 2 0 Where fore +I 
| 4 | 
| U I 1 Li 1 
„ ow Ps ——_. ray. a... 
] I 4s 15 i 6 5 » 1 &c. 
[} | E 1 3 5. 7.8 
1 — 3 —7—— . 
8 oh, 2 I _ 2 A 4 +2 MT 7.0 * 
1 | 
— 1712 a uw EY EN. 3 BE 7 + &c, 
4 8-4 $$. 4-3 5.0.3 7+9.3 
2.7 "> | | 
+. j.:* | 7 
| = Js. 5 A w_ 7 . Ne; | 
q = 1.2 4 3 So 0:4 7-9 
QC [. [- qT T7 / ] 
— 


the arc of 459 — hyp. log. of 4/2. 


the arc of 269. 3% 54". — hyp. log. of — 


7 


the arc of 189. 26,6 — hyp. log. of —| 


ad infinitum. 


—— — — ————— —:— 
138 


1 


the arc of 149. 2. 10” — hyp. log. , 
&c. 


4 
Fa 
AQ 
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An example or two by way of illuſtration, for ſake of the 
learner, in finding the values of the above ſeries's, may not 
be deemed improper. 

Note, If the common ( or Briggs's ) logarithm of any 
number be multiplied by 2, 3025809, the product will be the 
hyperbolic logarithm of the ſame number. 

EXAMPLE I. | 

To find the value of the arc of 45 — hyp. log. of /, 
* which is the ſum of the firſt ſeries. | 

As 1809: 3.141533 :: 45? : ,785398, the length of the 
arc of 459. | 

And ,/2 = 1.414214. nearly, its common log. =,150516, 
which multiplied by 2.302 5809, produces. 346575267 nearly, 
for the hyp. log. of /2. Thcrefore, 785398 —, 346575267 = 
4388 22733, the value of the required ſeries— — wy 
— ＋ &c. ad inſiuiluim. 


5.0 7.8 
EXEM PLUM II. 
Required the value of the arc of 189. 260. 6” — hyp. 


3 
log. o which is the ſum of the third ſeries. 


The common log. of the root is „045758, and * 
«045758 =c068637, which multiplied by 2. 3025809, pro- 
duces . 1580423 nearly, for the hyp. log of = Again, 


189, 26", 6” = 18.435% Then as 180 : 3.141593 
: : 18.435 : . 32175 148 the length of the arc of 18? 260. 6. 
Therefore . 35175148 — .1480423 = .10370918, the ſum 


a : I I I I 
of the required ſeries —— — 


: 3 8 3.43 6.6.35 7.83 
&c. ad infinitum. 
COROLLARY. 


In general, if x be taken = - then will the circle 


arc, — hyp. log. of x + Zo be equal to the ſum of the 


: 0 : 3 1 I I | 


2 1s ſuppoſed a poſitive integer. 


FINIS. 


> 


— 


